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Abstract
Researcher: Tami Marie Gibbs
Title: Analyzing Communication Performance: A Comparison of Native-English 
Speakers and Non-Native English Speakers 
Institution: Embry-Riddle Aeronautical University
Degree: Master of Science in Aeronautics
Year: 2013
The purpose of this thesis was to research how well native and non-native English 
speakers proficiently communicated using learned Air Traffic Control (ATC) 
phraseology, and how well they communicated using plain phraseology.  The participants 
in this study were Embry-Riddle Aeronautical University (ERAU) flight students at the 
Daytona Beach campus.  This study used a sample of students from English-speaking 
countries and a sample of students from non-English speaking countries.  A quantified 
study of the types of communication errors was conducted by listening to a pre-defined 
amount of voice communications between the Daytona Beach International Airport tower 
facility and ERAU flight student participants. In addition to analyzing the types of 
communication errors, this study determined if the participants met minimum English
Language Proficiency (ELP) standards. There was no significant difference in 
communication errors between the two groups.  Both groups met minimum English 
Language Proficiency (ELP) standards.  
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1Chapter I
Introduction
Background of the Problem
Language barriers were cited in a number of fatal and non-fatal airline accidents
by the International Civil Aviation Organization (ICAO) Accident/Incident Data 
Reporting System (ADREP) databases, the United States’ National Transportation Safety 
Board (NTSB), and the United Kingdom’s Mandatory Occurrence Reporting Systems 
(ICAO, 2004b).  Between the years 1988 and 1991, the Aviation Safety Reporting 
System (ASRS) reported that 36 percent of airspace incidents were a result of 
communication problems (Prinzo, 1996).  In 1998, the ICAO council encouraged the Air 
Navigation Commission to improve the ICAO provisions concerning language 
requirements for their contract states. The Air Navigation Commission took steps to 
ensure that Air Traffic Control (ATC) personnel and flight crews, who worked in 
airspace where the use of English language was required, were proficient in 
comprehending radiotelephony communication in the English language (ICAO, 2004b). 
In 2000, the Proficiency Requirements in Common English Study Group 
(PRICESG) met to develop the tasks that the Air Navigation Commission established on 
improving language competency.  The PRICESG is a group of linguistic experts
representing the ICAO contract states that have a background in aviation or aviation 
English training and applied linguistics. ICAO and PRICESG worked together on three 
key tasks outlined by the Air Navigation Commission.  The three tasks were to: 
(a) evaluate existing requirements for air-ground and ground-ground voice 
communication in international civil aviation and evaluate flaws within the current 
2requirements, (b) create English language testing requirements and measures, and 
(c) create ability level requirements for the use of common English language (ICAO,
2004b).
Significance of the Study
The use of the English language varies greatly in global aviation.  While some 
pilots are at ease using English in any situation, other pilots communicate only by using 
memorized ATC phrases.  Flight deck and tower personnel are required to use 
radiotelephone communication for their profession and therefore, are expected to know 
the basics of ATC phraseology.  The capacity to use plain English language among pilots 
and controllers worldwide needs further study (Mitsutomi & O’Brien, 2004).
With the growth of global aviation, ICAO and the international aviation 
community realized the importance for pilots and controllers to achieve mutual 
understanding of radio communications beyond standard ATC phraseology.  Addressing 
English language competency issues for plain English phraseology was new to the 
international aviation community and in many of its training facilities (Mitsutomi & 
O’Brien, 2004). The ICAO Annexes described language proficiency requirements, but in 
2003, amendments to ICAO Annexes 1 and 10 clarified prevailing provisions on 
language proficiency requirements.  The amendments called for proficiency in plain 
English language and for language testing for both pilots and controllers (Mathews, 
2004).  
In 2003, ICAO established a minimum standard on English Language Proficiency
(ELP) that specifically targeted the use of plain English phraseology. The ICAO ELP 
scale created uniform standards for the entire international aviation community. The 
3same aviation personnel who were proficient in ATC phraseology may not have had the 
ability to use plain English language when it was required during an unexpected situation,
such as an emergency (Mitsutomi & O’Brien, 2004).
Statement of the Problem
When ICAO established the ELP standards in 2003, the worldwide aviation 
industry took interest in what it meant for pilots and controllers to be proficient in 
communication in the aviation context.  Both native English speakers and non-native 
English speakers in the pilot and controller career fields are new to learning ATC
phraseology at some point in their career.  ATC phraseology is a uniform language 
unique to the aviation industry that all pilots and controllers study in order to participate 
in radiotelephony communication.  Plain English language does not have a prescribed 
script and is as important in radiotelephony communication as ATC phraseology
(Mitsutomi & O’Brien, 2003). Embry-Riddle Aeronautical University (ERAU) requires 
students who do not have English as their native language to take the Test of English as a 
Foreign Language (TOEFL) prior to admission.  The TOEFL is a tool for American 
universities to filter international student applicants and to evaluate their ELP in listening 
skills, reading skills, and grammar (ICAO, 2004b).  
Native English speakers should already possess the skills necessary to 
communicate proficiently with ATC using plain English phraseology (ICAO, 2004b).
The Embry-Riddle Language Institute (ERLI) is chartered to ensure non-native English-
speaking students have minimum English language skills in order to complete their 
academic degree at ERAU (D. Michel, ERLI English Second Language (ESL) Instructor,
personal communication, May 17, 2011). The TOEFL is not an ELP test for special 
4fields, such as aviation.  Using the TOEFL to ensure that the Federal Aviation 
Administration (FAA) and ICAO’s English proficiency standards are met is inappropriate 
because speaking ability conclusions cannot be made based on the TOEFL test score.  
When used in the context for which it was designed, the TOEFL is both valid and 
reliable. The TOEFL was designed to ensure proficient English language skills only for 
academic work (ICAO, 2004b).  
The objective of the ICAO language proficiency requirements is to ensure that 
flight crew and air traffic controllers have sufficient language proficiency in 
whatever language they use for radiotelephony communications to manage all of 
the potential communicative needs related to pilot and controller communications, 
ranging from routine phraseologies, to routine communications not encompassed 
by phraseologies, to non-routine situations (aircraft lost or low on fuel), to 
outright emergencies. (ICAO, 2004b, para. 6.8.2)  
No research has shown that a high TOEFL score equates to versed interactive 
speaking ability.  For instance, a student with a high TOEFL score may have an
inadequate speaking ability.  Therefore, using the TOEFL as a determinant of aviation 
related English-speaking abilities is an issue for flight schools because students who do
not have adequate listening and speaking skills for safe flight and thorough training could 
be accepted into the program. In addition, the TOEFL could filter out students who do
have sufficient listening and speaking skills for safe flight and thorough training (ICAO,
2004b).  
Although there are non-native English-speaking pilots who need to improve their 
English language skills, the burden of improving controller-pilot communications is not 
5solely placed on non-native English speakers.  Native English speakers also have the 
responsibility of ensuring their radio communications are comprehensible to the rest of 
the global aviation community (Matthews, 2004).
Purpose Statement
The purpose of this research was to determine if native and non-native 
English-speaking flight students, enrolled at ERAU, had achieved minimum English 
language skills to be proficient in communication with ATC according to ICAO’s six 
operational levels of language proficiency. ICAO’s six Operational Levels Of Language 
Proficiency provide a standardized scale for pilots and controllers worldwide that focuses
solely on the assessment of speaking and listening skills (Mathews, 2004).  This research 
explored the areas in which each group of native English speakers and non-native English 
speakers had communication issues with air traffic control and/or fell short of minimum 
ICAO English language standards.  The study also sought to determine if the use of non-
standard ATC phraseology increased or decreased the pilot communication issues.  The 
research provided an indication of the type and rate of occurrence of communication 
errors experienced by pilots who may or may not had English as their primary language 
(Prinzo & Hendrix, 2008).
Hypotheses
Based on the literature review and the summary of the literature, the following 
null hypotheses were tested. 
H1: For ERAU pilots, there will be no significant difference in the total number of 
standard phraseology communications between native English speakers and non-native 
English speakers.
6H2:  For ERAU pilots, there will be no significant difference in the total number of non-
standard phraseology communications between native English speakers and non-native 
English speakers.
H3:  For ERAU pilots, there will be no significant difference in the total number of 
communication errors between native English speakers and non-native English speakers.
H4:  For ERAU pilots, there will be no significant difference in the total number of 
transmissions between native English speakers and non-native English speakers.
H5:  For ERAU native English speaking pilots, there will be no significant difference in 
the total number of communication errors among students using the pilot syllabi: private 
pilot, instrument/commercial pilot, multi-engine pilot, and CFI pilot.
H6:  For ERAU non-native English speaking pilots, there will be no significant difference 
in the total number of communication errors among students using the pilot syllabi: 
private pilot, instrument/commercial pilot, multi-engine pilot, and CFI pilot.
H7:  For ERAU pilots, there will be no significant difference in the types of 
communication errors made (Read back errors (RBE), breakdown in communication 
(BIC), and requests for repetition (RfR)) between native English speakers and non-native 
English speakers.
H8:  For ERAU pilots, there will be no significant difference in communication 
proficiency calculated as (1- (Total # Communication Errors/ Total # Transmissions)) 
between native English speakers and non-native English speakers.
H9:  For ERAU pilots, there will be no significant difference in the total number of 
language proficiency errors according to ICAO ELP dimensions between native English 
speakers and non-native English speakers.
7Delimitations
This study was limited to ERAU students. Results from this study could be 
generalized only to the ERAU flight student population. The number of prospective
participants was reduced because this study only accepted students who were flying solo.
The ERAU flight-training syllabus stipulates the required solo flight time for students 
working on their private and commercial certifications. The hours required for students 
to complete solo flight training in the private and commercial training is minimal 
compared to the total hours required to obtain the private or commercial licenses.  The 
data collection was based upon flight student solo time.
The study had an unequal number of participants between the native 
English-speaking students and the non-native English-speaking students.  Nineteen native 
English-speaking students volunteered and 11 non-native English-speaking students 
volunteered.  The study also had a small sample size; each group had fewer than 30 
participants.  The study was limited by time.  Data was collected from August 31, 2011 to 
December 9, 2011.  
This study was also limited by not having a way to analyze the level of language 
proficiency among the pilots outside of listening to their voice transmissions on digital 
recordings (Mitsutomi & O’Brien, 2003).  Analyzing the level of language proficiency 
was also difficult if the participant’s transmissions were short (Prinzo & Thompson,
2009).
Limitations
This study grouped native English-speaking students and foreign native 
English-speaking students together in one group.  Native English-speaking students
8included students from foreign countries whose primary language was English, such as 
the United Kingdom, Australia, or Canada.  Students from foreign native 
English-language countries were not divided into a separate group; there were not enough 
foreign native English-speaking students at ERAU to form a third group.  
The researcher placed two constraints on the study: (a) the researcher only 
analyzed one solo flight per participant, and (b) the researcher-restricted digital 
recordings to Daytona Beach International Airport departure and arrival radiotelephony 
communication. Voice communications to other ATC facilities outside of Daytona 
Beach ATC may have been recorded, but were not evaluated in this study.  
The Federal Aviation Regulations (FAR), Aeronautical Information Manual 
(AIM), and Order JO 7110.65 define proper aviation communication terminology (FAA, 
2010, 2011). Although there were other possible publications available, the researcher 
only used the FAR, AIM, and Order JO 7110.65 to determine if a participant in this 
research used standard ATC phraseology.
Assumptions
The researcher assumed that the private pilot non-native English-speakers did not 
have the opportunity to perfect their English skills in plain English phraseology, as native 
English-speaking students had. The researcher also assumed that both native English-
speakers and non-native English-speakers began with the same knowledge in regards to 
ATC phraseology.  Both native English-speakers and non-native English-speakers began
training without knowing what ATC phraseology was and how ATC phraseology was 
used (Mitsutomi & O’Brien, 2003).  
9Outside of the FAR, AIM, and Order JO 7110.65 (FAA, 2010, 2011), the primary
responsibility for teaching the student proper radio communication belongs with his or 
her flight instructor(s). This study did not address any shortcomings of flight instructors 
or their ability to teach radio communications. The researcher also assumed that any 
ATC personnel communicating with the ERAU flight students had no negative influence 
on the student’s communication proficiency.
Definitions of Terms
Air ground communication: “Two-way communication between aircraft and 
stations or locations on the surface of the earth” (ICAO, 2007, p. 1-
1). 
Air Traffic: “All aircraft in flight or operating on the maneuvering area of an 
aerodrome” (ICAO, 2007, p. 1-1).
Aviation English: “A comprehensive but specialized subset of English related 
broadly to aviation, including the “plain” language used for
radiotelephony communications when phraseologies do not 
suffice. Not restricted to controller and pilot communications, 
aviation English can also include the use of English relating to any 
other aspect of aviation: for example, the language needed by 
pilots for briefings, announcements, and flight deck 
communication; or the language used by maintenance technicians, 
flight attendants, dispatchers, or managers and officials within the 
aviation industry” (ICAO, 2004b, para. 4.4.3).
10
Breakdown in Communication: “Interference with ATC procedures, required 
plain language to resolve, required assistance from other pilots or 
ATC to convey the message, or in which the subject matter experts 
(SME) believed that communication had broken down” (Prinzo & 
Hendrix, 2008, p. 3).  
Communication Problem: “A situation in which a message is not understandable 
in content, speech (accent), structure, accuracy of read back, or any 
combination of these elements that reaches the level of possibly 
interfering with ATC procedures” (Prinzo & Hendrix, 2008, p. 3).  
English for Specific Purposes: “Specific subsets of the English language that are 
required to carry out specific tasks for specific purposes” 
(Mitsutomi & O’Brien, 2003, p. 121).
ICAO Phraseology: “The standardized words and phrases approved for 
radiotelephony communications by ICAO [that] have been 
developed over years and represent a very narrow, specialized and 
rigid subset of language” (ICAO, 2004b, para. 4.4.3).
JO: “The character in the first position represents the Air Traffic 
Organization (ATO) and is always a “J”.  The character in the 
second position represents the ATO service unit affected by the 
directive.  If more than one service unit is affected, the character in 
the second position is “O.” Other characters that may be used in 
the second position are: O= All Air Traffic Organizations” 
(Federal Aviation Administration, 2006, para. 6).
11
Language: “A means of communicating systematically by the use of sensory 
systems (e.g., sight, sound, touch) to convey meaning and express 
thoughts” (Prinzo, Campbell, Hendrix, & Hendrix, 2010, p.1).
Radiotelephony: “Provides the means by which pilots and ground personnel 
communicate with each other” (ICAO, 2007, p. 2-1).
Read back: “A procedure whereby the receiving station repeats a received 
message or an appropriate part thereof back to the transmitting 
station so as to obtain confirmation of correct reception” (ICAO,
2001, p. 1-3). 
Recommended Practice: “Any specification for physical characteristics, 
configuration, material, performance, personnel or procedure, the 
uniform application of which is recognized as desirable in the 
interest of safety, regularity or efficiency of international air 
navigation, and to which Contracting States will endeavor to 
conform in accordance with the Convention. States are invited to 
inform the Council of non-compliance” (ICAO, 2004a, Forms of 
standards and recommended practices, para. 4).
Standard: “Any specification for physical characteristics, configuration, 
material, performance, personnel or procedure, the uniform 
application of which is recognized as necessary for the safety or 
regularity of international air navigation and to which Contracting 
States will conform in accordance with the Convention; in the 
event of impossibility of compliance, notification to the Council is 
12
compulsory under Article 38 of the Convention” (ICAO, 2004a,
Forms of standards and recommended practices, para. 3).
Successful Communication: “The process of sending and receiving messages.  
Communication was successful when the sent and the received 
messages were similar enough to trigger the expected response” 
(Mitsutomi & O’Brien, 2003, p. 122). 
List of Acronyms
ADREP Accident/Incident Data Reporting System
AIM Aeronautical Information Manual
ANOVA Analysis of Variance
ARTCC Air Route Traffic Control Center
ASEL Airplane—Single-engine Land
AS Aeronautical Science
ASRS Aviation Safety Reporting System
ATC Air Traffic Control
ATO Air Traffic Organization
BIC Breakdown in communication 
CBT Computer-Based Test
CFR Code of Federal Regulation
DAT Digital audio tapes 
DVRS Digital Voice Recorder System 
ELP English Language Proficiency
ELS English Language Services
13
ESL English as a Second Language
ESP English for Specific Purposes
ENAC Ecole Nationale de l’Aviation Civile 
ERAU Embry-Riddle Aeronautical University
ERLI Embry-Riddle Language Institute
FAA Federal Aviation Administration 
FAR Federal Aviation Regulations
iBT Internet-Based Test
ICAEA International Civil Aviation English Association
ICAO International Civil Aviation Organization 
IFR Instrument Flight Rules
IELTS International English Language Testing System 
NAS National Airspace System
NTSB National Transportation Safety Board 
PBT Paper-Based Test
PRICESG Proficiency Requirements in Common English Study Group 
RBE Read back errors 
RfR Requests for repetition 
SARPs Standards and Recommended Practices
SME Subject matter expert
SPSS Statistical Package for the Social Sciences
TOEFL Test of English as a Foreign Language
VFR Visual Flight Rules
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Chapter II
Review of the Relevant Literature
Interpreting Communication
Prinzo et al. (2010) defined language as “a means of communicating 
systematically by the use of sensory systems (e.g., sight, sound, touch) to convey 
meaning and express thoughts” (p.1).  People who share the same language do so because 
their language has common linguistic attributes that allow for a shared understanding 
(Prinzo et al., 2010).  Mitsutomi & O’Brien (2003) defined successful communication as 
“… the process of sending and receiving messages.  Communication is successful when 
the sent and the received messages are similar enough to trigger the expected response” 
(p. 122).  Communication among humans is used daily with ease, and humans do not put 
much thought into the complexity of language.  What appears to be the simple use of 
language disguises how complex a successful day of communication is.
Miscommunication in human daily tasks often does not result in serious consequences;
however, communication errors in air traffic control has serious consequences (ICAO,
2004b).
Typically, an individual who is misunderstood has the advantage of repeating 
words, gesturing, sketching an idea on a paper, or speaking slowly to ensure their 
message is received and understood as it was first intended. Pilots and air traffic 
controllers do not have these advantages or time available to them (Boschen & Jones, 
2004). Communication, without the use of facial cues and body language, is considered 
more challenging and requires an advanced degree of language proficiency.  The stress of 
15
flying an airplane has also proven in studies to adversely affect language performance 
and is heightened for those speaking ESL (ICAO, 2004b).
Message content in language plays a large role in radiotelephony 
miscommunication.  In addition; pronunciation, dialect, speech rate, accent, pitch, 
expectation, intonation, and phraseology are all important for defining successful or 
unsuccessful radiotelephony communication (ICAO, 2004b; Prinzo et al., 2010).
Components of speech, such as pitch and volume, can alter the message of the speaker.  
A change in a speaker’s pitch and volume may indicate to the listener that the speaker’s 
mood has changed. A dialect is a unique part of language that sets it apart from other 
language varieties.  Dialects are unique because the speaker manipulates linguistic 
components of a language, such as the way the speaker utilizes vocabulary, grammar, and
pronunciation.  For example, an English speaker from New York City, NY has a different 
dialect than an English speaker from Pittsburgh, PA. The speaker from New York City 
and the speaker from Pittsburgh also have had different regional expressions that are
unique to their geographical location.  Therefore, pilots who have different dialects, but 
speak the same language may have difficulty understanding each other (Prinzo et al.,
2010).
Context aids in understanding, but ICAO found that context is not relied upon as 
much as pronunciation when ESL speakers attempt to efficiently understand native 
English-speakers. Pronunciation, as a role in communication, is important to ICAO for
developing the proficiency rating scale.  Pronunciation patterns must be acceptable to the 
majority of the international aeronautical community.  Accent is more controllable than 
pronunciation, as speakers can moderate their rate of speech and provide clear pauses 
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between words and phrases to control accents.  Both native and non-native English-
speakers must ensure that they use an accent and dialect that is acceptable to the majority 
of the international aeronautical community (ICAO, 2004b).
Within the English language, there are 38 dialects, and six of the 38 dialects are 
American English dialects (Boschen & Jones, 2004). Due to the amount of accent or 
dialect variety, using a native speaker as a role model for pronunciation sets a learner up
for failure.  As there is no way to establish a standard for acceptable accents, ICAO 
instructs the aeronautical community to use their best judgment to determine if additional 
training is needed for the speaker.  The goal of ICAO’s language proficiency 
requirements is that both native English-speakers and non-native English-speakers adapt
ICAO’s communication guidelines, so that their communications are clearly understood
by the rest of the aviation community. Training a speaker to acquire a different dialect or 
accent is an unrealistic goal. Using a native English-speaker as a role model for a 
standard dialect is unlikely to be successful for two reasons.  First, choosing a dialect is
difficult because there are so many. It would be impossible for a linguist to choose which 
dialect would create the most intelligible language internationally because language is too 
intricate. Second, adult language learners do not acquire new dialects easily, if ever.  
ICAO encourages participants in cross-cultural communications to develop a tolerance 
for accommodating new accents and dialects and to build techniques for recognizing 
communication failures (ICAO, 2004b). 
In order to examine the problems that occurred with air traffic control-pilot 
communications, the FAA began a series of studies on ATC environments in the United 
States (Prinzo, 1996; Prinzo, et al., 2010; Prinzo & Hendrix, 2008; Prinzo & Thompson, 
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2009).  As used in these studies conducted by the FAA, Prinzo and Hendrix (2008) 
defined a communication problem as, “a situation in which a message is not 
understandable in content, speech (accent), structure, accuracy of read back, or any 
combination of these elements that reaches the level of possibly interfering with ATC 
procedures” (p. 3).  
The Prinzo and Hendrix (2008) study divided the types of communication 
problems into three categories: read back errors (RBE), breakdown in communication 
(BIC), and requests for repetition (RfR).  Prinzo & Hendrix (2008) examined 50 hours of 
digital audio tapes (DATs) of pilot-controller voice communication and recorded them as 
RBE, BIC, or RfR.  
Prinzo and Hendrix (2008) defined BIC as a problem that “resulted in interference 
with traffic procedures, required plain language to resolve, or required assistance from 
other pilots or ATC to convey the message, or the encoder believed that communication 
had broken down” (p. v).  
Prinzo and Hendrix (2008) defined RBE as “an unsuccessful attempt by a pilot to 
read back correctly the information contained in the communication elements that 
comprise the original message transmitted by air traffic control” (p. 3).  Air traffic 
controllers ask for a read back as a way to recognize and resolve potential 
misunderstandings and check for comprehension.  The ability of an air traffic controller 
or a pilot to rephrase or paraphrase a message is vital when the message is not 
understood. Prinzo and Hendrix categorized RBEs into common error types such as 
“substitution, transposition, and omission errors” (p. 3).  It is easier for the encoder to 
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conclude whether a message is an RBE when the air traffic controller’s message is
coupled with the pilot’s read back.  
Prinzo and Hendrix (2008) defined an RfR as a request for read back, mostly by 
the pilot and occasionally by the air traffic controller. An RfR requires the pilot to request 
some or all of the ATC transmission to be stated a second time.  Prinzo and Hendrix 
described commonly found phrases in RfR as “‘say again,’ ‘confirm,’ ‘verify,’ ‘could 
you repeat,’ etc.” (p. 6).    RfRs and BICs involve multiple transmissions between the air 
traffic controller and the pilot in order to achieve an understanding.
The commercial air carrier groups examined during Prinzo and Hendrix’s (2008)
study were 53 U.S. air carriers, ten foreign air carriers with English as their primary 
language, and 52 foreign air carriers with a language other than English used as their 
primary language.  The report examined 4,816 pilot transmissions and 50 hours of DATs.
The report documented the problematic communications according to type of aircraft, 
type of communication problem, and frequency of occurrence (Prinzo & Hendrix, 2008).
Global Language
English is one of 64 languages spoken by more than 10 million speakers  
(Boschen & Jones, 2004).  English has evolved into a global language spoken 
internationally by politicians, found on signs and advertisements around the world, and is 
a symbol for globalization.  Although many consider English to be a global language, not 
all countries accept English as an official language, and everyone in the world does not 
speak English.  A language achieves global status recognition when a majority of 
countries acknowledges the language as having a unique function within their 
communities. Acknowledgement comes when a country depends on a global language 
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for economic or social benefit; for example, a country’s acceptance of a global language 
is its use in areas such as government, business, legal system, safety, public broadcast, 
and academic systems. Countries could also formally declare their acceptance and use of 
a global language by acknowledging the language in their constitution (Crystal, 2003).  
Political, economic, and military power are the primary and traditional reasons a 
language evolves into global status. Military power plays a role in the expansion of a 
language through warfare and land acquisition. When the military takes over a new 
territory by force, economic power sustains the invader’s language through the expansion
and maintenance of the language dominance.  During the nineteenth and twentieth 
centuries, economic power was especially important when the development of 
technologies such as the telegraph, telephone, and radio instigated the opportunity for
multinational organizations in their current form. Because of the new technology, 
competition grew and so did international marketing and advertising.  Education became 
highly valued to meet the needs for the fast-paced innovations resulting from increases in 
multinational organizations and corporations (Crystal, 2003).
In the beginning of the nineteenth century, Britain was the world’s leading 
industrial and trading country.  At the end of the nineteenth century, the United States
had the most productive and fastest growing economy in the world as well as a larger 
population than any country in Western Europe.  Immigration from Europe to the US was 
massive during the nineteenth century, as people left their home countries fleeing from
revolution, poverty, and famine.  Within one or two generations, descendents of 
immigrant families could speak English fluently. By the 2000 United States census, 82 
percent of the population spoke English, which was almost four times the number of 
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native English speakers found in any other nation.  The economic authority of the United 
States of America accelerated the development of the English language as a global 
language (Crystal, 2003).
The differences between first language, second language, and foreign language 
are shown in Figure 1.  The use of English as a global language is explained in Figure 1 
by three circles: (a) English as a primary language, (b) English as a secondary language,
and (c) English as a foreign language (Crystal, 2003).  The innermost circle shows 
English as a primary language, representing countries such as the United States, United 
Kingdom, Ireland, Canada, Australia, and New Zealand (Crystal, 2003; Prinzo et al., 
2010).  The innermost circle represents native English speakers from numerous countries 
where each country speaks its own dialect of English (Mitsutomi & O’Brien, 2003; 
Prinzo et al., 2010). 
The circle encompassing second language represents countries that do not have 
English as a native language, but English has developed an important role in the 
country’s essential organizations.  English is important to these countries because it is
used in multilingual settings.  Over 50 countries and territories consider English as a 
second language, including Singapore, India, and Malawi.  
The outer circle represents English as a foreign language.  The outer circle 
represents countries that recognize the importance of English as a global language, but 
have not given English any formal role (Crystal, 2003).  English is not as common in 
these countries and typically would not be found as the language spoken in public 
(Mitsutomi & O’Brien, 2003).  The outer circle countries teach English as a foreign 
language and includes countries like China, Japan, Greece, and Poland (Crystal, 2003).
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Figure 1.  Use of the English language around the world.  Adapted from English as a 
Global Language (p. 61), by D. Crystal, 2003, Cambridge, United Kingdom: Cambridge 
University Press.
An important point to note is that, although differences exist between language 
statuses, the interpretations of the definitions could be complex.  Simply because a person 
whose country of origin is a country where English is an official language does not mean 
that person is more competent in the English language than a person whose country of 
origin is a country where English is not an official language (Crystal, 2003).  
The increased use of global language will result in a global language being the 
dominant way to communicate in the future.  In the early 2000s, English was the 
dominant global language, as one-quarter of the world’s population was fluent or 
competent in English.  This number continued to grow and no other language matched 
this growth.  The growth in English was so massive that no single nation can be credited 
for owning English (Crystal, 2003).    
e.g. India, 
Singapore 
e.g., China, Russia 
Foreign Language
Second Language
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Global languages are important because linguistically-mixed communities are 
increasing.  The solution to this issue is to find a common language or a lingua franca to 
guarantee communication between different groups.  Latin, for example, served as a 
lingua franca over the entire Roman Empire.  Crystal (2003) found that “Swahili, Arabic, 
Spanish, French, English, Hindi, Portuguese and several other languages have developed 
a major international role as a lingua franca, in limited areas of the world” (p. 12).  The 
twentieth century brought on a growing need for a common language for the entire world,
especially during the 1950s.  The United Nations was created in 1945 and many 
international organizations followed.  As technology developed, the need for people from 
different nations to communicate grew and so did the need for a global language (Crystal,
2003).
International Civil Aviation Organization (ICAO)
Prior to the end of World War II, the United States and 52 other leaders in the 
international community met in Chicago to create a public International Law 
Administration to govern civil aviation. The meeting was called the Chicago Convention 
of 1944 and resulted in the establishment of the ICAO (Dempsey & Gesell, 2010). ICAO 
is made up of an Assembly, a Council, and a Secretariat. The Assembly consists of a 
spokesperson from each contracting state and is the self-governing body of ICAO.  The 
Assembly meets every three years with the intentions of reviewing policy, creating new 
policy, and establishing a triennial financial plan.  The Assembly votes in the Council, 
which consists of members from 36 states (ICAO, 2004a).
ICAO is an extension of United Nations and is the governing power of international 
air transportation.  Through ICAO, international air transportation rights are negotiated.  
23
Since signing the convention in 1944, ICAO encompassed nearly the entire civil aviation 
community with 190 contracting states.  “The basic aims and objectives of the ICAO are 
to ensure safe and orderly growth of international civil aviation throughout the world and 
to promote safety of flight in international air navigation” (Dempsey & Gesell, 2010, p. 
531).  
Published as annexes under the Chicago Convention, ICAO issues international 
Standards and Recommended Practices (SARPs). ICAO (2004a) defines Standards as:
any specification for physical characteristics, configuration, material, performance, 
personnel or procedure, the uniform application of which is recognized as necessary 
for the safety or regularity of international air navigation and to which Contracting 
States will conform in accordance with the Convention; in the event of impossibility 
of compliance, notification to the Council is compulsory under Article 38 of the 
Convention. (Forms of standards and recommended practices, para. 3)
ICAO (2004a) defines a Recommended Practice as:
any specification for physical characteristics, configuration, material, performance, 
personnel or procedure, the uniform application of which is recognized as desirable 
in the interest of safety, regularity or efficiency of international air navigation, and to 
which Contracting States will endeavor to conform in accordance with the 
Convention. States are invited to inform the Council of non-compliance. (Forms of 
standards and recommended practices, para. 4)
Since the Chicago Convention, ICAO has been responsible for successful 
standardization of safety and navigation in international air transportation (Dempsey 
& Gesell, 2010). Areas ICAO has successfully standardized include:
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personnel licensing, rules of the air, aeronautical meteorology, charts, units of 
measurement, operation of aircraft, airworthiness, aeronautical telecommunications, 
air traffic services, search and rescue, accident investigation, aircraft noise and 
emissions, security, and satellite navigation. (Dempsey & Gesell, 2010, p. 763)
Under the advisement of the Air Navigation Commission, the ICAO Council approved
and incorporated the Annexes to the Convention on International Civil Aviation.
Eighteen annexes are listed in Table 1 (ICAO, 2004a).
Table 1
ICAO Annexes 
Note: International Civil Aviation Organization, 2006, The Convention on International 
Civil Aviation (ninth ed). (Doc7300/9). 
Annex 1 Personnel Licensing
Annex 2 Rules of the Air
Annex 3 Meteorological Service for International Air Navigation
Annex 4 Aeronautical Charts
Annex 5 Units of Measurement to be Used in Air and Ground Operations
Annex 6 Operation of Aircraft- Airplanes
Annex 7 Aircraft Nationality and Registration Marks
Annex 8 Airworthiness of Aircraft
Annex 9 Facilitation
Annex 10 Aeronautical Telecommunications
Annex 11 Air Traffic Services
Annex 12 Search and Rescue
Annex 13 Aircraft Accident and Incident Investigation
Annex 14 Aerodromes- Aerodrome Design and Operations, Heliports
Annex 15 Aeronautical Information Services
Annex 16 Environmental Protection- Aircraft Noise and Emissions
Annex 17 Security: Safeguarding International Civil Aviation Against Acts of 
Unlawful Interference
Annex 18 The Safe Transport of Dangerous Goods by Air
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Prior to the adoption of the ICAO amendments to language proficiency requirements
in 2003, one Standard in Annex 1 and two Recommended Practices in Annex 10 
provided requirements on the use of language (Mathews, 2004; ICAO, 2004b). The 
standard in Annex 1 is directed toward air traffic controllers.  Air traffic controllers are 
required to be able to use the language that is nationally selected for use in air-ground 
communications and to be able to speak the language without accent or impediment, 
which would adversely affect radio communication.  The recommendations in Annex 10 
state that English is to be offered whenever an aircraft station is unable to communicate 
in the language used by the station on the ground.  The SARPs do not clearly define a 
required language proficiency level for aircrews, which makes language evaluation and 
implementation challenging and uneven (ICAO, 2004b).
Aviation communications specialists created the original drafts of Annex 1 and 
Annex 10 with the intention that the development of radiotelephony speech would fulfill 
the requirements for pilot and controller communications.  Radiotelephony speech is
based on simplified English phraseologies. Linguistically, the best form of successful 
communication from a general standpoint is not artificial language but natural language.  
Natural language is a tool that allows humans to create fresh meanings and use words in a 
new context, which is necessary for the irregular nature of human communication.  The 
ICAO Council acknowledges that ATC phraseology will fail at some point because it is a 
limited language.  In response, ICAO adopted SARPs relating to language use for 
aeronautical radiotelephony communications in March, 2003 (ICAO, 2004b).  The 
SARPs explain the principles underlying the ICAO language proficiency requirements.  
The adaptations are found in Annex 1, Annex 6, Annex 10, and Annex 11 (Mathews, 
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2004; ICAO, 2004b). The changes in the language proficiency requirements are
summarized as follows:
! Strengthen the requirement for English to be provided by air navigation 
service providers for international flights by upgrading it from the level of a 
Recommendation to that of a Standard (Annex 10);
! Establish minimum skill level requirements for language proficiency for flight 
crews and air traffic controllers (Annex 1);
! Introduce an ICAO language proficiency rating scale applicable to both native 
and nonnative speakers (Annex 1);
! Clarify the requirement for the use of both plain language and phraseologies 
(Annexes 1 and 10);
! Standardize on the use of ICAO phraseologies (Annex 10);
! Recommend a testing schedule to demonstrate language proficiency (Annex 
1); and
! Provide for service provider and operator oversight of personnel compliance 
(Annexes 6 and 11). (ICAO, 2004b, para. 2.1.3)
ICAO Standards
In 1951, ICAO designated English as the universal language for aeronautical 
radiotelephony.  In Annex 10, it is specified that “radiotelephony communications shall 
be conducted either in the language of the station on the ground or in English, and that 
English shall be made available when pilots are unable to use the language of the station 
on the ground” (ICAO, 2004b, para. 2.5.1).  In March 2003, ICAO heightened the 
importance of the use of English when they modified the use of English from a 
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recommended practice to a standard practice (Mitsutomi & O’Brien, 2003). The 
modification of the ICAO Annex from a recommendation to a standard allowed for 
organizations to access appropriate funding for training programs and testing (Mathews, 
2004).
In 1951, using English as the official language seemed to be the obvious choice as 
the United States dominated the aviation field and world politics.  The English language 
was chosen as the international language for aviation without consideration of supporting 
research or experimentation.  Aircraft in the 1950’s were short range, small, slow, and 
relatively few.  Aircraft designed later were large with the capability of flying long 
distances that were able to reach more foreign airports.  Vocabulary in the 1920’s and 
1930’s was developed by amateur radio operators and was modified for wartime 
operations.  Words and phrases that evolved from wartime operations became rigidly 
formalized and were adopted by the FAA and ICAO (Boschen & Jones, 2004). 
In 2003, the ICAO council modified existing provisions on language proficiency 
requirements.  Certain provisions are completely new, such as the provision that requires
licensed air traffic controllers, aeronautical station operators, and pilots to be tested on
their abilities to speak and understand the language used for radiotelephony 
communications (Mathews, 2004; ICAO, 2004b).  When the pilot and ground station 
staff speak the same native language, the use of that language is permissible to take place 
within that country’s borders.  When the pilot or controller do not share the same native 
language, both the pilot and controller are to converse in English using ATC phraseology 
(Mitsutomi & O’Brien, 2004).   
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Each contracting state is charged with designing the method of how English 
proficiency abilities are demonstrated.  ICAO created a deadline of March 5, 2008 to 
have every contracting state’s pilots and controllers demonstrate the Operational (Level 
4) ICAO language proficiency minimum (ICAO, 2004b). ICAO provided guidance for 
the contract states by creating the proficiency rating scale and outlining an effective 
aviation language-training approach (Day, 2002). If a proficiency level of Expert (Level 
6) cannot be met by air traffic controllers and pilots, a formal re-evaluation will be 
completed at specific intervals by contracting states in accordance with the proficiency 
level that is met.  For example, the suggested intervals are every six years for those
individuals who meet an Extended Level (Level 5) and every three years for those 
individuals who obtain Operational Level (Level 4) (ICAO, 2004b).  
ICAO ELP rating requirements do not incorporate the terminology of native 
speakers or native proficiency.  ICAO language proficiency requirements apply to both 
native English language speakers and non-native English speakers.  ICAO requests that
all participants in aeronautical radiotelephone communications adjust and take caution to 
adhere to ICAO requirements. ICAO avoids the term 'native' speaker, in part because of 
the difficulty to define a standard native English-speaker that could be used as an 
example to others in the aviation field (ICAO, 2004b).  ICAO’s proficiency rating scale is 
intended to hold both native English-speakers and non-native English-speakers to the 
same standards of English use.  The reluctance of ICAO to use the term 'native' speaker
in their ELP requirements is also in part to ensure each participant in the NAS, regardless 
of native or non-native status, takes careful considerations of the shared language 
(Mitsutomi & O’Brien, 2004).  
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The ICAO guidelines used to evaluate ELP are meant to evenly spread the burden 
of superior communication between native and non-native speakers (Mitsutomi & 
O’Brien, 2004).  Native English speakers are difficult to define because the English 
language no longer belongs to traditional, first language, English-speaking countries.  
English is a first language for over sixty countries and is used as a second language in 
many other countries.  Since the English language has taken on a dominant role in 
international language, using native English language speakers as the model for 
pronunciation no longer makes sense.  Many nations have bilingual and multilingual 
speakers.  Defining with precision what one’s native language(s) may be impossible, as 
there may be more than one native language (ICAO, 2004b).  
Communication Rating Scale
ICAO (2004b) defines six levels of ELP to define speakers.  The six levels are
Expert (Level 6), Extended (Level 5), Operational (Level 4), Pre-operational (Level 3), 
Elementary (Level 2), and Pre-elementary (Level 1).  The language proficiency scale is
applicable to both native English speakers and non-native English speakers.  Both groups 
are required to meet ICAO proficiency requirements, and native English-speakers do not 
always meet the requirements.  ICAO uses six linguistic categories to determine what 
level the speaker achieved: pronunciation, structure, vocabulary, fluency, comprehension, 
and interactions. The six levels of language proficiency are determined to be a sufficient 
way of demonstrating progression in which one could make distinct development.  The 
amount of time it takes to progress between each level is unequal and may require more 
or less training, depending on the achievement level attempted (ICAO, 2004b).  
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Pronunciation is applicable to native and non-native speakers.  Both types of 
speakers are able to achieve the Expert (Level 6), but the accent and/or dialect used must
be internationally understood.  For example, a native English speaker may achieve a 
rating of Elementary (Level 2) proficiency, if the native English speaker uses an accent 
that is localized and cannot be understood by others outside of the speaker’s particular 
region (ICAO, 2004b).  Native speakers must acquire the skills to accommodate non-
native listener comprehension capacity. To achieve Expert (Level 6), native speakers
should be cautious of natural speech patterns that surpass what the listener understands
(Mell, 2004).  Native English speakers can build comprehensible speaking skills through
exposure to world accents.  The Expert (Level 6) speaker actually may be an ESL speaker 
but may or may not be recognized as such. Tin this case, the first language may 
influence pronunciation; however, pronunciation almost never interferes with 
understanding.  The accents and/or dialects, which the Expert (Level 6) speaker use, are 
widely understood; in addition, the accents and/or dialects are always clear and 
understandable.  The Extended (Level 5) is similar to Expert, except on occasion, a 
proficient listener may have to listen closely to be understood.  Extended (Level 5)
speakers have noticeable accents, but they rarely hinder the ease of understanding.  ICAO 
requires the Operational (Level 4) to be the minimum level of proficiency for its contract 
states.  Operational (Level 4) is what ICAO determines to be safe for air traffic control 
communications (ICAO, 2004b).  
Structure or grammatical error is applicable to sentence patterns and is rated by 
how the language role is appropriate to the task.  Structural errors are categorized into 
either local or global errors.  Global errors obstruct meaning and local errors do not 
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obstruct meaning.  The Expert (Level 6) speaker may have local errors but does not have 
consistent global structural errors.  The Extended (Level 5) speaker may have a global 
error on occasion, but only when using complex structures.  The Operational (Level 4)
speaker does not have enough words memorized in their vocabulary to create new 
meaning, but does have good control of basic grammar.  The Operational (Level 4)
speakers demonstrate mostly local errors that occur typically in unexpected 
circumstances, but seldom do the errors impede meaning (ICAO, 2004b).
Vocabulary or memorizing phraseologies is not recommended as the best way to 
learn a language; however, vocabulary is an important factor in language proficiency.  
ICAO does test vocabulary, as it relates to aeronautical radiotelephony communications.  
The Expert (Level 6) speaker has a vocabulary range that is wide enough to communicate 
in familiar and unfamiliar topics.  The Extended (Level 5) speaker is able to 
communicate on topics that are work-related and common.  The Operational (Level 4)
speaker has the vocabulary range to communicate on work-related topics; but, on 
occasion, the Operational (Level 4) speaker may need clarification (ICAO, 2004b).  
Fluency relates to how natural the speaker is.  Fluency is rated by the degree to 
which comprehension is impeded by abnormal hesitancy, distracting starts or stops, or 
inappropriate silence.  Expert (Level 6) speakers are able to speak at length with an easy 
flow and are able to vary their speech to emphasize points or for stylistic effect.  The 
Extended (Level 5) speakers are also able to speak at length about familiar topics but may 
not vary their speech for stylistic effect.  The Operational (Level 4) speaker’s fluency is
not distracting, but there is an occasional loss of fluency when the speaker transitions
from trained speech to spontaneous interaction (ICAO, 2004b).  
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Comprehension is used to rate the listener on understanding instructions that are
considered unexpected or unusual communication.  The pilot or air traffic controller must 
have skills that enable them to understand plain language.  The Expert (Level 6) speaker 
is able to comprehend language accurately in all contexts including linguistic and cultural 
intricacy.  The Extended (Level 5) speaker is very accurate in work-related topics.  The 
speaker is regularly accurate when confronted with a complication or unexpected 
communication.  The Operational (Level 4) speaker may require clarification or may be 
slower with comprehension when unusual communications or situations arise. The 
Operational (Level 4) speaker’s comprehension is accurate when communicating in 
work-related situations.  The Operational (Level 4) speaker also may be slow to 
accurately comprehend accents that are not internationally used (ICAO, 2004b).  
The final linguistic category used to define the proficiency of a speaker is
interactions.  The interactions assessment of communication between pilots and 
controllers takes into consideration inappropriate silences, sensitivity between verbal and 
non-verbal cues, and if the speaker responds appropriately to them.  The Expert (Level 6)
acts with ease in all situations and correctly responds to the verbal and non-verbal cues 
(ICAO, 2004b).  The minimum tolerable level of the ICAO scale is Operational
(Level 4).  The Operational (Level 4) speaker uses the language with purpose and is more 
capable of speaking English than someone who simply quotes memorized expressions.  
The Operational (Level 4) speaker can have a conversation relating to aviation and is able 
to manage unexpected situations.  The Operational (Level 4) speaker may make mistakes 
and may show evidence of an accent but can be understood by others with no difficulty 
(Mitsutomi & O’Brien, 2004).  
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Phraseology Regulation
The function and responsibilities of the pilot and air traffic controller in the ATC 
system is outlined in several documents.  The function and responsibility of pilots is
found in the Code of Federal Regulations (CFRs), and the function and responsibility of 
ATC personnel is found in the FAA Order JO 7110.65 (FAA 2010, 2011).
Supplementary information for pilots is found in the Aeronautical Information Manual 
(AIM) (FAA, 2011, para. 5-5-1).
Order JO 7110.65 and the Aeronautical Information Manual. FAA Order JO 
7110.65, Air Traffic Control, is the ATC policy, specifically designed for ATC personnel,
that stipulates rules, guidance, and recommendations on ATC procedures and 
phraseology (FAA, 2010).  The Aeronautical Information Manual (AIM) guides the 
aviation community on ATC procedures used within the National Airspace System 
(NAS).  The AIM describes examples of ATC procedures and operating techniques 
required by the FARs and other governing documents.  The AIM is not regulatory in 
nature: therefore, if the information found in the AIM is not in either the Federal Aviation 
Regulations (FARs) or in another governing document, then there is no legal requirement 
to comply with the information in the AIM (FAA, 2011).  
The Pilot/Controller Glossary (FAA, 2011) is a part of the AIM.  The 
Pilot/Controller Glossary is a compilation of the terms used in the Air Traffic Control 
system.  It is intended to ensure a uniform understanding of phraseology used in ATC 
communications.  The Pilot/Controller Glossary encompasses a collection of terms most 
repeatedly used in pilot and controller communication and is useful for operators within
the NAS.  The Pilot/Controller Glossary notes when the FAA’s definition of a term is
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different from ICAO’s definition of a term.  The Pilot/Controller Glossary also offers a
cross reference to CFRs for each term (FAA, 2011).
Read back. The guidelines of read back instructions and pilot acknowledgement are
found in Order JO 7110.65 and the AIM (FAA, 2010, 2011). The AIM describes the 
responsibility of the pilot regarding ATC instruction and clearances.  According to the 
AIM, the pilot “acknowledges receipt and understanding of an ATC clearance,” “requests 
clarification or amendment, as appropriate, any time a clearance is not fully understood,”
and “promptly complies with an air traffic clearance upon receipt” (FAA, 2011, para. 5-
5-2). According to Order JO 7110.65, it is the responsibility of the controller “when 
issuing clearances or instruction [to] ensure acknowledgement by the pilot” (FAA, 2010, 
para. 2-4-3). According to Order JO 7110.65, the word shall “means a procedure is 
mandatory,” the word should “means a procedure is recommended,” and the word may
means “a procedure is optional” (FAA, 2010, para. 1-2-1).  
Phraseology
Pilots and controllers use English in three different contexts: ATC phraseology, plain 
phraseology, and English for Specific purposes (ESP).  The three variations of the 
English language are an important framework for the pilot or controller to communicate 
efficiently and safely.  Pilot/controller communication extends beyond the use of special 
jargon.  It is important for pilots and air traffic controllers to be proficient in plain
English for safe communication (Mitsutomi & O’Brien, 2003).  ICAO (2004b) defines
aviation English as
… a comprehensive but specialized subset of English related broadly to aviation, 
including the “plain” language used for radiotelephony communications when 
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phraseologies do not suffice. Not restricted to controller and pilot 
communications, aviation English can also include the use of English relating to 
any other aspect of aviation: for example, the language needed by pilots for
briefings, announcements, and flight deck communication; or the language used 
by maintenance technicians, flight attendants, dispatchers, or managers and 
officials within the aviation industry. (para. 4.4.3)
ATC phraseology. ATC phraseology is the core of radiotelephony 
communication (Alderson, 2009).  Radiotelephony is used when pilots and air traffic 
controllers converse with one another in a professional manner (Mitsutomi & O’Brien, 
2003, 2004). ATC phraseology is different from plain language; ATC phraseology uses
language that is coded, unvarying, and non-idiomatic (Mitsutomi & O’Brien, 2003).  A
large part of radiotelephony consists of ATC phraseology and is used and understood all 
over the world (ICAO, 2004b; Mitsutomi & O’Brien, 2003, 2004).  In aviation 
radiotelephony, the management of the pilot/controller relationship and managing 
dialogue categories makes up over 75 percent of overall speech acts, according to 
linguistic research conducted by Ecole Nationale de l’Aviation Civile (ENAC) in France 
(Mell, 2004).  Radiotelephony communication is unique in that sound quality may be 
inadequate and divert attention; the communicative workload of the air traffic controller 
or a pilot may be substantial; and while performing communicative tasks, pilots are
required to concentrate on all of the tasks involved in operating their aircraft (ICAO,
2004b).
Using unified phraseologies, whenever it is possible, could greatly improve 
communication (Mitsutomi & O’Brien, 2003). Manuals, such as the FAA’s Order JO 
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7110.65, outline a list of standard vocabulary and phrases to be used by ATC during 
pilot/controller and controller/controller communications (FAA, 2010; Mitsutomi & 
O’Brien, 2003).  Much of the communication within Order JO 7110.65 has been added or 
updated due to previous accidents.  Order JO 7110.65 encompasses numerous 
communication situations, instructions, and requests (Mitsutomi & O’Brien, 2003).
Standard phraseologies are designed to increase safety by creating a clear language to 
communicate messages of a routine type (ICAO, 2004b).  The three reasons why ATC 
phraseologies are successful and produce little miscommunication are: (a) ATC 
phraseologies are acknowledged and used across the world; (b) there are a limited 
number of topics within ATC phraseology; and (c) ATC phraseologies are repetitive and 
therefore, predictable (Mitsutomi & O’Brien, 2003).
ATC phraseologies are supposed to be used without deviation with the exception 
of situations that are not specifically addressed in Order JO 7110.65 (FAA, 2010, para. 1-
1-1; Mell, 2004).  The controller is required to use his or her best judgment for situations 
not addressed in Order JO 7110.65 (FAA, 2010, para. 1-1-1).  According to Mell (2004),
the ATC phraseology is a simplified version of a natural language.  Full English 
sentences are broken down and shortened to ensure brief and accurate communication.
Standard phraseologies enable pilots to fly across linguistic borders and still be 
understood by foreign contacts (Mitsutomi & O’Brien, 2003, 2004). The irregularities of 
words and phrases in the English language can lead to confused and distracted pilots.  
ATC phraseology is memorized by both pilots and controllers, so each communicator 
knows what was expected from the other. Minimizing language confusion leads to safer 
aviation (Boschen & Jones, 2004).  Part of the reason that experienced pilots 
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communicate correctly and efficiently with ATC is due to the amount of practice and 
experience these pilots have (Mitsutomi & O’Brien, 2003).  
ICAO’s ATC phraseology. ICAO’s standardized phraseology is mandated for 
use in all situations for which it has been specified.  When standardized phraseology 
cannot be used for the planned transmission, then plain language may be used.  The 
purpose for standard phraseology is to promote clarity and relay messages in a routine 
manner.  The formulation of ATC phraseology is created to suffice for routine events and 
consequently covers some predictable emergency situations (ICAO, 2004b).  The ATC
phraseologies can be grouped into four categories: 
triggering actions (e.g., orders, requests, and offers to act, advice, 
permission/approval, and undertakings); sharing of information (e.g., state, action 
or events in the present, past or future, necessity or feasibility/capacity); 
management of the pilot-controller relationship (e.g., expression of satisfaction or 
complaint, reprimand, concern or reassurance, apologies); and managing of 
dialogue (e.g., opening or closing, self-correction, readback, acknowledgement, 
checking, repetition, confirmation, clarification or relaying). (Mell, 2004, p. 13)
Aerospace personnel should utilize standard phraseology and broad aviation-related 
English.  ICAO considers that only learning the vocabulary of ATC phraseologies is an 
unsafe practice (ICAO, 2004b).
ICAO versus FAA phraseology. ICAO (2004b) defines the ICAO phraseology 
as “the standardized words and phrases approved for radiotelephony communications by 
ICAO [that] have been developed over years and represent a very narrow, specialized and 
rigid subset of language” (para. 4.4.3). The ICAO and the FAA have different versions 
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of standard phraseology, which could add to pilot confusion. Within the United States,
pilots must know 336 phrases.  Of those 336 phrases, 49 of them are different from ICAO 
phrases (Boschen & Jones, 2004). The FAA Pilot/Controller Glossary embodies 44
deviations from the ICAO’s recommendations (Boschen & Jones, 2004; FAA, 2011).
Plain language. The use of plain language, also known as general or natural 
language, is important because it allows safe communication between pilot and controller 
without the use of ATC phraseology (Mitsutomi & O’Brien, 2003).  Annex 10, Volume 
II, 5.1.1.1. in the ICAO’s language-related SARPs emphasizes a need for plain language 
proficiency. Plain language should not be used in place of the ICAO phraseologies, and 
the ICAO phraseologies should always be used first (ICAO, 2004b).  
When plain language is required, it should be delivered in the same clear, concise, 
and unambiguous manner as phraseologies, for example, in emergencies or 
unusual situations; to clarify or elaborate on instructions; or when the need to 
negotiate information or instructions arises. (ICAO, 2004b, para. 2.4)
ATC phraseology does not cover every scenario in ATC-pilot communication.
ATC phraseology is intended to increase safety, but ATC phraseology can never be 
extensive enough to address every emerging situation. Plain phraseology is utilized when
ATC phraseology cannot suffice, such as during emergencies or even for radio 
transmissions that are not of an emergency nature (ICAO, 2004b; Mitsutomi & O’Brien, 
2003).
An example of a normal, non-urgent communication which would require plain 
language is given in this excerpt from an actual transcript, as two aircraft are 
descending towards the airfield: ‘Who’s ahead? Us or the Air Europe?’ In this 
39
case, there appear to be no ICAO phraseologies to cover this request for 
information. While ICAO phraseologies should always be used in the first 
instance, there will always be situations, some routine, for which phraseologies do 
not exist. (ICAO, 2004b, para. 3.4.1)  
Therefore, when a user substitutes plain phraseology, the plain phraseology should be in 
accordance with the same thinking that governs the development of standard 
phraseology.  Plain phraseology should be clear, to the point, and unambiguous. 
Statements should be direct and avoid conversational style expressions or slang (ICAO,
2007). 
Pilots and controllers are required to be proficient in ATC phraseology and plain 
phraseology in their profession because they work in a field that is highly specialized and 
procedural.  The nature of the pilot's and controller’s profession coincides with a unique 
language of its own, English for Special Purposes (ESP), that is a division of the plain 
English language.  The professional pilot and controller spend much time mastering ESP 
jargon; a language unique to aviation professionals. Certain plain English words also 
have a specific meaning in aviation ESP jargon (Mitsutomi & O’Brien, 2003, 2004; Orr, 
2002a). Orr (2002b) (as cited in Mitsutomi & O’Brien, 2003) defined ESP as “specific 
subsets of the English language that are required to carry out specific tasks for specific 
purposes” (p. 1). Words that are used every day in English such as base, three o’clock, 
and clear are considered ESP.  An example of ESP jargon is: “turn base now, follow 
traffic at your three o’clock, cleared for the option. Remain clear of Class Charlie 
airspace, contact approach on one two three point six five” (Mitsutomi & O’Brien, 2003, 
p. 121).  In pilot-controller communication, most plain phraseology consists of ESP 
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jargon; however, it is still necessary to have the ability to use plain English language.  
Plain English language is the best option to use when a speaker needs to manipulate his 
or her words to communicate a message.  Plain English language is not restricted by any 
means and can produce understanding when there is no other means possible (Mitsutomi 
& O’Brien, 2003).  
Air traffic controllers and pilots are required to successfully handle the linguistic 
challenges of events that occur outside of a normal work situation or a communicative 
task to which they are unaccustomed. Unpredicted events can be challenging not only for 
ESL use but also for all communications.  Human Factors professionals have stressed that 
letting an expectation hinder interpretation could be especially threatening for humans.  It 
is natural for controllers and pilots to adhere to strictly defined procedures, but they 
should also be able to demonstrate extensive flexibility in their responses when 
challenged with a new situation (ICAO, 2004b). According to Mitsutomi and O’Brien 
(2004) pilots and controllers need to have the ability to “ask and answer questions, follow 
instructions, narrate events, describe situations, and paraphrase information” (p. 27) using 
whatever means possible. 
Native English speaker versus non-native English speaker. The English 
language is a global language and therefore, no longer is exclusive to native English 
speakers.  In addition, there is no correct variety or authentic native English speaker.  
Even native English speakers have difficulty understanding different varieties of other 
native English speakers.  For safe communication to happen, all speakers must be aware 
of the need to adjust features of their own variety of English (Mitsutomi & O’Brien, 
2003).  
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The natural assumption is that native English-speakers should be experts in 
English and should achieve ICAO Expert (Level 6) proficiency.  Native English-speakers 
achieve ICAO Expert (Level 6) as long as their accent is understandable to the rest of the 
aviation community.  Multilingual speakers also achieve ICAO Expert (Level 6),
especially if they consider English as one of their native languages.  Other ESL speakers 
may also achieve Expert (Level 6) status through extended contact with the language,
such as through education or work (ICAO, 2004b).  
ERAU Aeronautical Science (AS) Flight Students
In the Fall Semester 2011, the students who were enrolled in the Aeronautical 
Science (AS) Program totaled 1,099; of these, 199 students were international students,
as depicted in Table 2. The AS program at ERAU prepares students for careers in the 
airlines, corporate aviation, commercial aviation, or the military by combining flight 
training with academic study.  Upon completing the AS program, AS students are
graduated with FAA certificates for multi-engine instrument-rated commercial pilots.
Students in the AS program may select specializations in Airline Pilot, Commercial Pilot, 
or Military Pilot.  The AS degree is a four-year degree with a minimum of 120 credits 
and students must complete both the flight courses and academic courses in order to 
graduate (Embry-Riddle Aeronautical University, 2010-2011, p. 111).
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Table 2
Countries Representing ERAU International Students in the Fall 2011 AS Program
Daytona Beach Undergraduate
Count Col %
Albania 1 0.1%
Antigua 1 0.1%
Argentina 1 0.1%
Bahamas 2 0.2%
Bangladesh 1 0.1%
Brazil 4 0.4%
Canada 3 0.3%
Cayman Islands 1 0.1%
China 4 0.4%
Colombia 4 0.4%
Cote D'ivoire 1 0.1%
Croatia 1 0.1%
Cuba 2 0.2%
Dominican Republic 1 0.1%
Ecuador 6 0.5%
Fed Rep of Germany 1 0.1%
France 3 0.3%
Germany 2 0.2%
Ghana 2 0.2%
Guatemala 1 0.1%
Guyana 2 0.2%
Haiti 2 0.2%
Hong Kong 2 0.2%
India 24 2.2%
Italy 1 0.1%
Jamaica 5 0.5%
Japan 5 0.5%
Kenya 5 0.5%
Kuwait 1 0.1%
Laos 1 0.1%
Count Col %
Luxembourg 1 0.1%
Malaysia 1 0.1%
Nepal 1 0.1%
Nicaragua 1 0.1%
Nigeria 6 0.5%
Pakistan 3 0.3%
Philippines 1 0.1%
Poland 1 0.1%
Portuguese Giunea 1 0.1%
Rep of South Korea 36 3.3%
Republic of China 2 0.2%
Romania 1 0.1%
Saudi Arabia 25 2.3%
Senegal 1 0.1%
Sierra Leone 1 0.1%
Slovenia 1 0.1%
South Africa 1 0.1%
Spain 1 0.1%
Sri Lanka 4 0.4%
St Vincent 1 0.1%
Switzerland 4 0.4%
Trinidad & Tobago 1 0.1%
Turkey 1 0.1%
Uganda 1 0.1%
United Arab Emirates 1 0.1%
United Kingdom 4 0.4%
Venezuela 4 0.4%
Viet Nam, Rep Of 1 0.1%
Yugoslavia 1 0.1%
Zimbabwe 1 0.1%
Total 199 18.1%
Note: Ottoson, K. (2011).  Embry-Riddle Aeronautical University international students 
in the Aeronautical Science program.  Unpublished data from Embry-Riddle 
Aeronautical University Institutional Research.
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ERAU Language Institute
ERAU requires students who do not have English as their native language to 
obtain a minimum score on the TOEFL prior to admission or successfully complete the 
ERLI (ERAU, 2011). The TOEFL is a tool for American universities to filter 
international student applicants and to evaluate their ELP in listening skills, reading 
skills, and writing (Educational Testing Service, 2007; ICAO, 2004b; Orr 2002a).  Based
upon the TOEFL score, admissions staff can determine if an applicant’s English skills are 
satisfactory for enrollment into the program of study. The TOEFL exam has three 
different versions available to test takers: (a) TOEFL Internet-Based Test (iBT),
(b) TOEFL Computer-Based Test (CBT), and (c) TOEFL Paper-Based Test (PBT)
(Educational Testing Service, 2007).  
ERAU requires students who score below a 550 on the TOEFL PBT or below a
213 on the CBT to be placed in the ERLI prior to admission into ERAU (ERAU, 1998).
ERAU also accepts a minimum band score of six on the International English Language 
Testing System (IELTS) (D. Michel, ERLI ESL Instructor, personal communication, 
May 17, 2011; ERAU, 2011).
Dan Douglas (2000) (as cited in Orr, 2002a), an applied linguist and testing 
researcher at Iowa State University, clarifies the difference between specialized English 
language testing and general English language testing, such as the TOEFL and IELTS.
Douglas explains that ESP tests specifically test for interaction between plain English 
language knowledge and ESP content. ESP tests differ in subject matter, design, and 
objectives. Language specific to aviation is not taught in standard English courses, nor 
can language proficiency specific to aviation be tested by general-purpose language tests
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(Orr, 2002a). The TOEFL is a widely known instrument and is both valid and reliable, if 
used in the context for which it was designed. The TOEFL was designed to ensure 
proficient English language skills only for academic work (ICAO, 2004b).
The objective of the ICAO language proficiency requirements is to ensure that 
flight crew and air traffic controllers have sufficient language proficiency in 
whatever language they use for radiotelephony communications to manage all of 
the potential communicative needs related to pilot and controller communications, 
ranging from routine phraseologies, to routine communications not encompassed 
by phraseologies, to non-routine situations (aircraft lost or low on fuel), to 
outright emergencies. (ICAO, 2004b, para. 6.8.2)  
No research has proven that a high TOEFL score equates to versed interactive 
speaking ability.  For instance, a student with a high TOEFL score may have inadequate 
speaking abilities.  Therefore, using the TOEFL as a determinant of aviation-related 
English-speaking abilities is an issue for flight schools, because students who do not have 
adequate listening and speaking skills can be accepted into the program for safe flight and 
thorough training.  In addition, the TOEFL can filter out students who do have sufficient 
listening and speaking skills for safe flight and thorough training (ICAO, 2004b).  
If a student is not ready to take the TOEFL or IELTS prior to attending ERAU, 
he/she has the option to complete the ERLI program to prepare for the TOEFL.  In order 
to graduate from the ERLI program, the student must achieve a minimum score of 550 on 
the TOEFL PBT in order to begin full-time admission into the student’s academic 
program (ERAU, 2011). The only version of the TOEFL exam offered to students in the 
ERLI program is the PBT. Students seeking to graduate from the ERLI program may
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choose to take the IELTS, TOEFL iBT, or TOEFL CBT off campus (D. Michel, ERLI 
ESL Instructor, personal communication, May 17, 2011).  The ERLI works with English 
Language Services (ELS) Educational Services, Inc. to prepare students for the TOEFL 
exam and for full admission to begin studies at ERAU (ERAU, 2011).  
Before a student begins the ERLI program, the student is evaluated via an 
entrance exam.  The entrance exam is an hour-long test that evaluates the student in four 
areas: (a) listening, (b) grammar, (c) reading, and (d) writing.  The ERLI professors 
evaluate the entrance exam to determine the student’s level of English proficiency.  The 
levels are unique to the ERLI program and range from two to five, with two being the 
lowest.  The ERLI estimates a level five to be approximately the same level as the 
ICAO’s Operational (Level 4).  The ERLI’s levels determined how many courses a 
student needs prior to finishing the TOEFL preparation (D. Michel, ERLI ESL Instructor,
personal communication, May 17, 2011).
The ERLI curriculum is divided into four categories: (a) English 
listening/speaking, (b) English reading, (c) English writing, and (d) English grammar.  
Each course category is offered for students at level two, level three, level four, and level 
five.  The ERLI also offers electives such as cross-cultural communication, American 
Humor, Introduction to Florida, Computer workshop, and topics in modern aviation 
(ERAU, 1998). The student takes the TOEFL exam when he or she has completed the 
highest ERLI level five courses. The student takes the TOEFL CBT or the IELTS at a 
testing facility outside of ERAU, if they choose not to take the paper version on campus
(D. Michel, ERLI ESL Instructor, personal communication, May 17, 2011).
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The ERLI may recommend part-time status to ERLI students who score lower 
than 550 on the TOEFL; based on attendance, instructor recommendations, proficiency 
reports, motivation, and study habits (ERAU, 1998). Part-time status allows ERLI 
students the opportunity to take one to two ERAU courses on probationary status, while 
still enrolled in the ERLI program. If the student does well on probation, the student is
recommended for full-time status (D. Michel, ERLI ESL Instructor, personal 
communication, May 17, 2011). 
Language learning is distinctive from other learning, as it is more interactive and 
requires an intricate blend of proficiency, knowledge, and cultural understanding 
combined with physical elements and communicative techniques.  Learning a language 
requires an interactive classroom method that allows the learner to engage in all the 
components that comprise language use.  The assumption that anyone who speaks
English can teach English is unsubstantiated. Research has shown the opposite to be true
(ICAO, 2004b).
Shawcross (2004) argued that ESP teachers in the aviation field are self-regulated.
The ESP teaching field was not given high importance in aviation until language forums,
led by a group of aviation English specialists at the University of Franche-Comté, became 
prevalent in the late 1980s.  In response, ICAO established the International Civil 
Aviation English Association (ICAEA) in the early 1990s to generate an awareness of 
those involved in teaching aviation English about the importance of ESP and ESL 
teachers.  Shawcross encouraged companies hiring ESL teachers to look for individuals 
who have years of classroom experience, genuine understanding of the students’ 
operational field, and applied linguistics and language training. The best instructors to 
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teach English language are those with an academic knowledge in language teaching and 
have an awareness of cross-cultural subjects (ICAO, 2004b). ESL teaching is extremely 
important in aviation because safety inadvertently depends upon the teacher’s instruction 
(Shawcross, 2004).
A teacher familiar with aviation English is best for students attempting to meet 
ICAO language standards. Plain phraseology is the foundation for ESP and ATC 
phraseology. Students who are highly proficient in plain English language will easily 
acquire the English vocabulary needed for safe radiotelephony communication.
However, ESP training is necessary for students who need the narrowly focused aviation 
language in order to function in an aviation environment (ICAO, 2004b).  
Summary
The increased number of international flights heightens an awareness of the 
importance of ELP for air traffic controllers and pilots (Prinzo et al., 2010).  Safe 
communications between air traffic controllers and pilots require the use of ATC 
phraseology, ESP, and plain language.  ATC phraseology is a means for safe 
communication, but does not include phraseology for every single situation.  The 
dialogue between the controller and pilot is critical since safety depends upon it.  To 
ensure understanding, pilots and controllers have the flexibility to use ATC phraseology, 
ESP, and plain phraseology.  The assumption that pilots and controllers working in their 
profession are able to communicate using basic ATC phraseology is generally accepted in 
the aviation industry, as ATC phraseology is a requirement in pilots' and controllers'
fields of study and training.  The large differences in ELP among pilots are a growing 
concern (Mitsutomi & O’Brien, 2003).
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In 2003, ICAO amended Annexes that require air traffic controllers and pilots to 
meet newly defined language proficiency levels.  ICAO uses six levels of ELP to define
speakers (ICAO, 2004b).  ICAO's ELP standards intend that both native English speakers 
and non-native English speakers are held to the same standards of English use (Mitsutomi 
& O’Brien, 2004). Numerous accidents have indicated that miscommunication is a
persistent dilemma in ATC radiotelephony and contributes to numerous fatal accidents
where English is the required language. Communication between the pilot and controller 
carries a weight of severe importance and fundamentally influences safety (Prinzo & 
Hendrix, 2008).
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Chapter III
Methodology
Introduction
The use of common English language varies greatly in global aviation.  While 
some pilots are at ease using English in any situation, other pilots are able to function
only by using memorized ATC phrases.  Flight deck and tower personnel are required to 
use radiotelephone communication for their professions and therefore, are expected to 
know the basics of ATC phraseology.  According to Mitsutomi and O’Brien (2004), the
capacity to use plain English language among pilots and controllers needs further study.
With the growth of global aviation, ICAO and the international aviation 
community realize the importance of achieving mutual understanding in radio 
communications outside of using ATC phraseology for pilots and controllers.
Addressing English language competency issues for plain English phraseology is new to 
the international aviation community and many of its training facilities (Mitsutomi & 
O’Brien, 2004).  The ICAO Annexes describe language proficiency requirements; in 
2003, amendments to ICAO Annexes 1 and 10 clarified prevailing provisions on 
language proficiency requirements.  The amendments called for proficiency in plain 
English language and for language testing for both pilots and controllers (Mathews, 
2004).  
In 2003, ICAO established a minimum standard on ELP that specifically targeted 
the use of common phraseology.  The ICAO ELP scale defines uniform standards for the 
entire international aviation community.  The same aviation personnel who are proficient 
in ATC phraseology may not have the ability to use plain English language when it is
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required during an unexpected situation, such as an emergency (Mitsutomi & O’Brien, 
2004).  
Research Approach
This research was an adapted replication of Prinzo and Hendrix’s (2008) study  
and used a mixed-methods research approach. Prinzo and Hendrix first employed a
qualitative and then a quantitative phase to investigate their research questions.  
Qualitative data was graded, coded, and converted into quantitative data.
The Prinzo and Hendrix (2008) study was chosen because the structure of their 
research could easily be adapted to the ERAU student pilot population.  The research 
instrument and structure of the Prinzo and Hendrix study aligned with the research goals 
of this study.
Pretest. The research design and instrument were pre-tested with a small group 
of volunteers to help refine the instrument.  The researcher completed two trials until a
comfortable level with the recording device and grading of recordings was achieved. The 
researcher determined that each participant needed to be instructed on the input options 
available after inserting the aircraft patch cord into the microphone.  During the pre-test 
phase, the researcher found that one option produced a louder recording then the other 
option.  The instructions were included in the oral brief/debrief script in Appendix D. 
Design and Procedures
Prinzo and Hendrix’s (2008) study used 51 hours of recordings from five Air 
Route Traffic Control Centers (ARTCC).  Their chosen facilities were those that had 
heavy international traffic.  At each facility, 10 hours of voice communications were
recorded on DAT using NiceLogger Digital Voice Recorder System (DVRS).  This study 
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adapted Prinzo and Hendrix’s (2008) research design and applied it to ERAU student 
pilots (Prinzo & Hendrix, 2008).  
Once the researcher confirmed volunteer participation in the study, the researcher 
contacted each participant to receive the time and date of the participant’s solo flight.
The researcher met with each participant at an arranged time on the date prior to the
participant’s solo flight to distribute the consent form and questionnaire (see Appendix 
C).  The researcher orally briefed each participant to ensure the participant understood the 
consent form, questionnaire, and equipment usage.  A prescribed script was used that 
gave the participant the opportunity to ask questions regarding the consent form, 
questionnaire, and equipment usage (see Appendix D).  The researcher required each 
participant to sign the consent form prior to his or her flight.
The researcher recorded the tail number of the aircraft the participant flew, the 
date of the participant’s flight, and assigned the participant an identification number
(1001-1040) on each participant’s questionnaire.  The participant’s identification number 
was unique to each participant; the date assisted the researcher in identifying the 
participant while de-identifying the participant to individuals not involved in this 
research. The purpose of the questionnaire was to collect demographic data necessary to 
answer research questions.  After the participant returned from his or her flight, the 
researcher collected the recording equipment and verified that the recording equipment 
captured the intended recording.
The researcher downloaded and saved the digital recordings.  The saved 
recordings were titled using the participant’s identification number and date of flight.  In 
an Excel spreadsheet the researcher tracked every participant’s identification number, 
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date of flight, tail number, digital recorder used, patch cord used, and time of flight.  See
Appendix E.
The researcher transcribed each participant’s recording according to procedures in 
the Apparatus and Materials section. One participant was disqualified because the 
participant had a flight instructor on board, which violated the rules outlined in the 
consent form (Prinzo & Hendrix, 2008). The researcher reviewed the transcriptions for 
accuracy.
The researcher identified which message from the recordings belonged to the air 
traffic controller and which message belonged to the pilot.  The researcher inserted
whether the participant was native English or non-native English speaker, referenced 
from Appendix C, in the grading rubric. The ERAU pilot participants were divided into 
two groups.  Group 1 was the native English speakers.  This group included pilots who 
used English as their primary language and/or their country of residence used English as 
a primary language.  Group 2 was the non-native English speakers.  This group included
pilots who did not use English as their primary language and/or whose country of 
residence did not use English as the primary language. The participant’s identification
number, referenced from Appendix E, and the participant’s tail number from aircraft 
flown, referenced from Appendix E, were also inserted into the grading rubric.
The researcher defined one transmission as collaboration between ATC and the 
pilot. The ATC personnel presented information to the pilot and the pilot acknowledged
that information by (a) indicating an understanding, (b) indicating a problem (e.g., pilot 
clarified communication with a question), or (c) correcting the problem.  A single 
transmission included the ATC personnel initiating the transmission with the addressee, 
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introducing new information to the addressee, and the addressee either accepting, 
clarifying, or correcting the ATC personnel.  The next transmission would follow the 
same pattern (Lee, Morrow, & Rodvold, 1994).
Each transmission was examined and graded. ATC was not graded but 
acknowledged as a contributing factor to pilot communication. While grading each 
participant, the researcher sought to answer three questions: (a) Was there a 
communication error? (yes or no).  A communication error(s) can be identified as a RBE,
RfR, or a BIC; (b) Did the pilot use standard phraseology or non-standard phraseology 
during transmission?; and (c) What level of language proficiency was involved (Prinzo & 
Hendrix, 2008)?
The data grading was a two-step process to determine if a communication 
problem existed. The grading rubric (Appendix F) columns were divided into 
“Communication Problem,” “Type Problem,” “Phraseology,” and “ICAO English 
Language Proficiency Dimensions” (Prinzo & Hendrix, 2008).  The first step of the 
grading process was to rate the speaker according to ICAO’s six linguistic categories of 
ELP.  The six categories were pronunciation, structure, vocabulary, fluency, 
comprehension, and interaction. ICAO (2004b) established that Operational (Level 4)
ELP was the minimum level for safe ATC communications. Therefore, the researcher 
used Operational (Level 4) standards to grade the speaker.  The speaker must have met
Operation (Level 4) for each linguistic category: pronunciation, structure, vocabulary, 
fluency, comprehension, and interaction.  When the speaker fell below Operational 
(Level 4), the researcher graded the appropriate linguistic category as an error.  The 
Manual on the Implementation of ICAO Language Proficiency Requirements, in 
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Appendix G, was used as a guide when determining if a communication error was made 
during the transmission.  Appendix H, ICAO Descriptors, and Appendix I, Example of 
Grading by ICAO’s English Language Proficiency, were used as guides when
determining communication errors according to ICAO ELP Dimensions (ICAO, 2004b).  
Each transmission was coded in Appendix F under the ICAO English language
Dimensions: Pronunciation, Structure, Vocabulary, Fluency, Comprehension, and 
Interaction. Number zero represented a correct transmission and number one represented
a problem transmission (see Appendix J, Grading Rubric Key) (Prinzo & Hendrix, 2008).  
In order to ensure grading consistency, the researcher graded each linguistic category for 
the entire database prior to grading the next linguistic category.  This strategy reduced the 
risk of more inconsistencies; also, this strategy ensured the researcher listened to each 
transmission at least six times (Prinzo & Thompson, 2009).
The second step of the grading process was to determine the type of 
communication problem, if one existed.  The types of communication problems were
coded as follows: number seven represented BIC, number eight represented RBE, 
number nine represented RfR, and number zero represented no problems ( see Appendix 
J).  The appropriate number for BIC, RBE, RfR, or no problem was placed under the 
“Type Problem” column (Prinzo & Hendrix, 2008).
Any other number greater than zero under the “Type Problem” column 
determined if the “Communication Problem” error existed or not.  The “Communication 
Problem” column was the final determination of a communication error.  Only a BIC, 
RBE, or RfR determined a communication error.  As long as the participant did not have 
BIC, RBE, or RfR., the transmission was graded as no error even if the participant fell 
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below the ICAO Operational (Level 4) in the ICAO ELP Dimensions.  In the 
“Communication Problem” column, number zero represented not a problem, and number 
one represented a problem ( see Appendix J).  An additional column was used to rate 
whether the speaker was using standard phraseology or non-standard phraseology.  The 
number three represented standard phraseology and the number four represented non-
standard phraseology; see Appendix J (Prinzo & Hendrix, 2008).  
In accordance with Appendix F, the “Transmission Totals”, “Communication 
Problem”, “Type Problem”, “Phraseology”, and “ICAO ELP Dimensions” columns were 
totaled at the completion of each participant’s recording transcript.  No communication 
errors / No problem codes were not totaled.  The totals from each participant were carried 
over into the Variable Totals spreadsheet (see Appendix K).  The Variable Total 
spreadsheet identified the participant as a native or non-native English speaker.  The 
Variable Total spreadsheet allowed the researcher to easily enter the necessary variables
from the spreadsheet into the Statistical Package for the Social Sciences (SPSS) for 
analysis.
Apparatus and Materials
The ERAU flight students were required to use a handheld digital recorder to 
record their radio transmissions during flight.  The digital recorder plugged into an 
Aircraft Patch Cord, which enabled direct hook-up between an aircraft-radio headphone-
jack and a digital recorder. Digital recorders collected the voice transmissions; the 
recordings were transcribed.
The researcher used Dragon NaturallySpeaking software (Premium Edition) as a 
tool to assist in transcribing the recordings.  Dragon NaturallySpeaking is voice
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recognition software that converts recorded voice into typed text.  Dragon 
NaturallySpeaking software was not designed to be used by multiple speakers. The 
researcher trained the Dragon NaturallySpeaking software to learn the researcher’s
unique speech nuances.  The researcher listened to each participant’s recording and 
repeated each participant’s recording back to the Dragon NaturallySpeaking software.
The purpose of the Dragon NaturallySpeaking software was to expedite the transcription 
process. Along with the transcripts, the researcher also referenced instrument flight rules 
(IFR), enroute low altitude charts, and visual flight rules (VFR) sectionals that depicted
the Daytona Beach, Florida vicinity.
Population/Sample
The researcher used a convenience sample of ERAU flight students in Daytona 
Beach, Florida.  Flight students working on their private pilot license, commercial pilot 
license, multiengine license, CFI license or had obtained a CFI license or greater were
used.  Students working on their instrument and multiengine ratings were not required to 
complete any solo flight training in their training course outline; however, these students
were allowed to be included in the study if they chose to fly a solo flight in addition to 
their syllabus requirements. The private pilot students and commercial pilot students 
were both required to complete a minimum number of solo hours.  Students flying with 
an instructor in this study were not used to ensure an instructor or another pilot was not 
present to take over radio transmissions.  The sample included students who were flight 
training during the fall of 2011.  A total of 11 non-native English-speaking students were
used and 19 native English-speaking students were used. 
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Advertisements posted around the ERAU campus and flight deck were used to 
attract participants.  The researcher coordinated with the ERAU flight dispatch for a list
of possible candidates conducting solo flight training during the period for data 
collection.  The list of possible candidates was contacted via e-mail, advertising the need 
for participants. The researcher also contacted students on the ERAU flight team via e-
mail for their participation. Students who agreed to participate in the study advised the 
researcher of their solo flight date and time.  The researcher met the student at the ERAU 
flight deck to loan them the digital recorder and the aircraft patch cord.  
Sources of the Data
The sources of the data were the ERAU pilot transmissions from solo flights.  The 
dependent variables that were used to determine the results were the total number of pilot 
transmissions, the total number of communication errors, the total number of uses of 
standard phraseology, the total number of uses of non-standard phraseology, the total 
number of BIC, the total number of RBE, the total number of RfR, ICAO ELP dimension 
errors, and communication proficiency (see Appendix K). The independent variable was
the speaker: native English speakers/non-native English speakers or pilot syllabi (private, 
instrument, multiengine, CFI).
Data Collection Device
Questionnaire. The questionnaire is located in Appendix C and detailed the 
demographic questions the participant answered prior the participant’s flight.  Question 1 
in Appendix C asked the flight syllabus the student was working on; Question 1 was used 
in the hypotheses testing of this thesis.  Questions 2-7 in Appendix C enabled the 
researcher to determine if the participant was a native English speaker or non-native 
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English speaker.  Questions 8-9 in Appendix C asked IELTS and TOEFL language test 
scores that were to be used to answer research questions in this thesis; however, 
insufficient data was received and these variables were not used. 
Radiotelephony recording. The radiotelephony transcription results were placed 
into the form located in Appendix F. Total transmissions, total communication errors, 
total standard phraseology, total non-standard phraseology, total number of words, total 
number of unnecessary words, total BIC, total RBE, and total RfR were calculated for
each participant in Appendix F.  The totals in Appendix F were copied into Appendix K.
Appendix K identified each participant, if the participant was a native English speaker or 
non-native English speaker, and the syllabus they were using.
Instrument reliability. Reliability of the instrument was established in the study 
conducted by Prinzo and Hendrix (2008). Prinzo and Hendrix (2008) reported a 
reliability of Krippendorff’s alpha ! = .945.  Cronbach’s alpha reliability coefficient was 
run on this study after all the data were coded.  Prinzo and Thompson (2009) found that 
the tool challenged graders when applying ICAO standards to controller voice 
communication because the language used within ICAO descriptors made it difficult to 
grant a grade (Prinzo & Thompson, 2008).  
Instrument validity. Validity of the instrument was established in the study 
conducted by Prinzo and Hendrix (2008).  The instrument was used under similar 
conditions and was therefore considered valid.
Treatment of the Data
To gain a deeper understanding and to apply statistical methods of analysis, the 
qualitative pilot recordings were converted into numerical data.  Each radio transmission 
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was converted into narrative categories and graded.  The grading was accomplished by 
using numeric codes to quantify the narrative categories.  The narrative categories were: 
communication problem, type of problem, standard or non-standard phraseology, 
International Civil Aviation Organization (ICAO) English Language Proficiency (ELP) 
Dimensions, unnecessary words, total words, controller error, unknown error, 
unintelligible – affected communication, unintelligible – did not affect communication, 
and the total number of transmissions.  
The types of problem were graded as a BIC, a RBE, or an RfR.  The ICAO ELP 
Dimensions were coded as either a communication error (1) or no communication error 
(0).  Unnecessary words and total words were tallied.  Controller error and unknown error 
were coded as communication error (1) or no communication error (0).  Unintelligible 
radio transmissions or a part of radio transmissions affecting communication were coded 
as (5).  Unintelligible radio transmissions or parts of radio transmissions not affecting 
communication were coded as (6).  Total number of transmissions was tallied for each 
participant.  A frequency count of the numeric data for each participant was run on the 
transformed quantitative data.  Skewness and kurtosis statistics were used to determine 
the normality of the data.
The collected data (demographic and coded) as depicted in Appendix K was
entered into the SPSS software for analysis.  The quantitative data, including total 
number of transmissions, total number of communication errors, total number of standard 
phraseology, total number of non-standard phraseology, total number of words, total 
number of unnecessary words, total number of BICs, total number of RBEs, total number 
of RfRs, total number of pronunciation, total number of structure, total number of 
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vocabulary, total number of fluency, and total number of comprehension was entered into 
SPSS as ratio data.  The syllabus and native/non-native English speaker was entered into 
SPSS as nominal data.  Statistical significance was set at p " .05.
Descriptive statistics. The mean, mode, median, minimum, maximum, and 
standard deviation were calculated for the total number of pilot transmissions, the total 
number of communication errors, the total number of types of communication errors, the 
total number of uses of standard phraseology, the total number of uses of non-standard 
phraseology, and the total number of ICAO ELP errors.  The standard deviation revealed
how each participant’s communication error and use of phraseology differed on average 
from the mean score.  Standard deviation indicated how well the mean represented each 
participant in the study (Vogt, 2007).
Reliability testing. A reliability coefficient was calculated for:
1. Total number of transmissions and total number of communication errors.
2. Total number of standard phraseology and total number of non-standard 
phraseology.
Hypotheses testing. The following hypotheses were tested:
H1: A one-way Analysis of Variance (ANOVA) was run to test: For ERAU pilots, 
there will be no significant difference in the total number of standard phraseology 
communication between native English speakers and non-native English speakers.  
H2: A one-way ANOVA was run to test: For ERAU pilots, there will be no
significant difference in the total number of non-standard phraseology
communications between native English speakers and non-native English speakers.  
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H3: A one-way ANOVA was run to test: For ERAU pilots, there will be no
significant difference in the total number of communication errors between native 
English speakers and non-native English speakers.  
H4: A one-way ANOVA was run to test: For ERAU pilots, there will be no
significant difference in the total number of transmissions between native English 
speakers and non-native English speakers.  
H5: A one-way ANOVA was run to test: For ERAU native English speaking pilots, 
there will be no significant difference in the total number of communication errors 
among students using the pilot syllabi: private pilot, instrument/commercial pilot, 
multi-engine pilot, and CFI pilot.
H6: A one-way ANOVA was run to test: For ERAU non-native English speaking 
pilots, there will be no significant difference in the total number of communication 
errors among students using the pilot syllabi: private pilot, instrument/commercial 
pilot, multi-engine pilot, and CFI pilot.
H7a: A one-way ANOVA was run to test the hypothesis: For ERAU pilots, there will 
be no significant difference in BIC between native English speakers and non-native 
English speakers.
H7b: A one-way ANOVA was run to test the hypothesis: For ERAU pilots, there will 
be no significant difference in RBE between native English speakers and non-native 
English speakers.
H7c: A one-way ANOVA was run to test the hypothesis: For ERAU pilots, there will 
be no significant difference in RfR between native English speakers and non-native 
English speakers.
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H8: An ANOVA was run to test the hypothesis: For ERAU pilots, there will be no
significant difference in communication proficiency calculated as (1-(Total # 
Communication Errors/Total # Transmissions)) between native English speakers and 
non-native English speakers.
H9: A one-way ANOVA was run to test the hypothesis: For ERAU pilots, there will 
be no significant difference in the total number of language proficiency errors 
according to ICAO ELP dimensions between native English Speakers and non-native 
English speakers.
Qualitative Data
Thirty ERAU pilots participated in the communication performance study.  In 
total, the researcher listened to 53 hours and 24 minutes of pilot-controller recordings.  In 
total, 8,703 words were transcribed.  The digital recorder recorded every radio 
transmission the pilot was able to hear, including other pilots on the same frequency.  
ATC frequencies functioned as a party line, meaning any person tuned into a specific 
ATC frequency would hear all communications between the transmitting pilots and 
controllers.  The researcher sorted through the recordings in search of communication 
that was only relevant to the participant.  The researcher analyzed communication 
between the pilot and clearance delivery, ground control, and tower upon departure, and 
communication between the pilot, tower, and ground control upon arrival.  Some 
participants chose to remain at the Daytona Beach Airport to practice take-off and 
landings within the pattern.  For participants practicing take-off and landings, the 
researcher analyzed communication of the first and last taxi, take-off, and landing.  
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Chapter IV
Results
Descriptive Statistics
Recordings from 19 native English speakers and 11 non-native English speakers 
were analyzed.  The Use of Aviation Phraseology file was split by native and non-native 
English speaker.  Table 3 describes the variables: Total Number of Transmissions and the 
Total Number of Communication Errors.
Table 3
Native and Non-Native English Speakers Transmissions and Communication Errors
Total No. of Transmissions Total No. of Communication Errors
Native Non-Native Native Non-Native
N Valid 19.00 11.00 19.00 11.00
M 17.74 16.82 1.74 1.09
Mdn 16.00 16.00 1.00 1.00
Mode 16.00a 20.00 0.00 0.00
SD 7.19 4.69 2.13 1.14
Skewness 1.12 -0.68 1.35 0.29
SE of Skewness 0.52 0.66 0.52 0.66
Kurtosis 1.47 0.75 1.02 -1.62
SE of Kurtosis 1.01 1.28 1.01 1.28
Minimum 9.00 7.00 0.00 0.00
Maximum 37.00 24.00 7.00 3.00
a
Multiple modes exist. The largest value is shown.
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The data were split by syllabus and native/non-native English speaker.  Table 4
describes the Total Number of Transmissions and Table 5 describes the Total Number of 
Communication Errors split by syllabus and native/non-native English speaker.
Table 4
Total Number of Transmissions Split by Native/Non-Native English Speaker and Syllabus
Total No. of Transmissions
Private Commercial Multi-Engine CFI
Native Non Native Non Native Native Non
N Valid 2.00 4.00 12.00 3.00 2.00 3.00 4.00
M 23.50 14.50 18.17 18.67 14.50 14.33 17.75
Mdn 23.50 13.50 16.00 20.00 14.50 15.00 18.00
Mode 26.00a 24.00a 16.00 20.00 20.00a 18.00a 20.00
SD 3.54 7.14 7.98 2.31 7.78 4.04 2.63
Minimum 21.00 7.00 10.00 16.00 9.00 10.00 15.00
Maximum 26.00 24.00 37.00 20.00 20.00 18.00 20.00
a Multiple modes exist. The largest value is shown.
Table 5
Communication Errors Split by Native/Non-Native English Speaker and Syllabus
Total No. of Communication Errors
Private Commercial Multi-Engine CFI
Native Non Native Non Native Native Non
N Valid 2.00 4.00 12.00 3.00 2.00 3.00 4.00
M 5.00 1.25 1.42 1.33 1.00 1.33 0.75
Mdn 5.00 1.00 1.00 2.00 1.00 0.00 0.50
Mode 6.00a 0.00 1.00 2.00 2.00a 0.00 0.00
SD 1.41 1.50 1.98 1.16 1.41 2.31 0.96
Minimum 4.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 6.00 3.00 7.00 2.00 2.00 4.00 2.00
a Multiple modes exist. The largest value is shown.
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Transmissions were defined as collaboration between ATC and the pilot.  An 
increase in total words did not necessarily mean an increase in total transmissions, as 
depicted in Table 6. 
Table 6
Total Words Versus Transmissions
Native English Speaker Non-Native English Speaker 
Total No. of Words
Total No. of 
Transmissions Total No. of Words
Total No. of 
Transmissions
482 37 422 24
475 26 352 20
454 21 306 20
389 19 305 12
376 28 290 16
361 24 245 20
315 15 244 15
312 16 231 20
301 20 223 15
274 18 222 16
272 16 192 7
271 17
251 16
246 12
217 13
206 10
179 10
174 9
116 10
Table 7 describes the number of communication errors binned by three categories: 
zero errors, one to three errors, and four to seven errors.  The data were split by Native 
and non-native English speaker and binned to determine the percentage of participants 
that were performing very well (zero errors), in the middle (1-3), and poorly (4-7).
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Table 7
Communication Error Frequencies Binned and Split by Native/Non-Native 
Table 8 describes the number of communication errors by the type of syllabus
binned by three categories: zero errors, one to three errors, and four to seven errors.  The 
data were also split by syllabus for native English speakers.
Table 8
Communication Errors of Native Speakers’ Frequencies Split by Syllabus and Binned
Total Number of Communication Errors
Private Commercial Multi-Engine CFI
Binned f % f % f % f %
0 Errors 0.00 0.00 4.00 33.30 1.00 50.00 2.00 66.70
1-3 Errors 0.00 0.00 7.00 58.30 1.00 50.00 0.00 0.00
4-7 Errors 2.00 100.00 1.00 8.30 0.00 50.00 1.00 33.30
Total 2.00 100.00 12.00 100.00 2.00 100.00 3.00 100.00
Table 9 describes the number of communication errors binned by three categories: 
zero errors, one to three errors, and four to seven errors.  The data were split by syllabus 
for non-native English speakers.
Total Number of Communication Errors Native Non-Native
Binned f % f %
0 Errors 7.00 36.80 5.00 45.50
1-3 Errors 8.00 42.10 6.00 54.50
4-7 Errors 4.00 21.10 0.00 0.00
Total 19.00 100.00 11.00 100.00
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Table 9
Communication Errors Frequencies of Non-Native Speakers Split by Syllabus and Binned
Total Number of Communication Errors
Private Commercial CFI
Binned f % f % f %
0 Errors 2.00 50.00 1.00 33.30 2.00 50.00
1-3 Errors 2.00 50.00 2.00 66.70 2.00 50.00
4-7 Errors 0.00 0.00 0.00 0.00 0.00 0.00
Total 4.00 100.00 3.00 100.00 4.00 100.00
Table 10 describes the use of aviation phraseology of the number of pilot 
communications within the transmissions that were standard or non-standard 
phraseology.  The data were split by Total Number of Standard Phraseology
communications and the Total Number of Non-Standard Phraseology communications 
split by native and non-native English speaker.
Table 10
Use of Phraseology Total Communications Split by Native/Non-Native English Speakers
Total Number of Standard and Non-Standard Communications
Standard Phraseology Non-Standard Phraseology
Native Non-Native Native Non-Native
N Valid 19.00 11.00 19.00 11.00
M 19.63 18.27 3.37 3.45
Mdn 19.00 18.00 3.00 3.00
Mode 19.00 21.00a 6.00 a 1.00
SD 7.52 4.05 2.52 2.88
Minimum 10.00 11.00 0.00 0.00
Maximum 42.00 25.00 10.00 10.00
a Multiple modes exist. The largest value is shown.
68
Figure 2 depicts the mean of the Total Unnecessary Words.  The data were split 
by Syllabus.  Figure 3 depicts the mean of the Total Words.  The data were split by 
Syllabus.  
Figure 2.  Total number of unnecessary words split by syllabus.
Figure 3.  Total number of total words split by syllabus.
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Table 11 describes the Unintelligible Words Not Affecting Communication.  The 
data were split by native/non-native English speaker.  There were no unintelligible words 
that affected communication; therefore, that table was not included.
Table 11
Unintelligible Words Not Affecting Communication for Native/Non-Native Speakers
Native Non-Native
N Valid 19.00 11.00
M 0.37 0.36
Mdn 0.00 0.00
Mode 0.00 0.00
SD 0.68 0.67
Minimum 0.00 0.00
Maximum 2.00 2.00
Table 12 described the variables: Unnecessary Words and Total Words.  The data 
were split by native/non-native English speaker.  
Table 12
Radio Proficiency for Native and Non-Native English Speakers
Unnecessary Words Total Words
Native Non-Native Native Non-Native
N 19.00 11.00 19.00 11.00
M 40.95 33.00 298.47 275.64
Mdn 31.00 29.00 274.00 245.00
Mode 30.00 59.00a 482.00a 422.00a
SD 27.65 14.60 103.53 67.69
Minimum 11.00 9.00 116.00 192.00
Maximum 109.00 59.00 482.00 422.00
a
Multiple modes exist. The largest value is shown.
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Table 13 describes the BIC variable, the RBE variable, and the RfR variable.
Table 14 describes the ICAO ELP variable. Participants only made errors in four of the 
six ICAO ELP categories: Structure, Fluency, Pronunciation, and Vocabulary.  The 
remaining ICAO ELP categories were excluded from Table 14.  The data were split by 
native/ non-native English speaker in Table 13 and Table 14.  
Table 13
Types of Errors Split by Native and Non-Native English Speaker
BIC RBE RfR
Native Non Native Non Native Non
N Valid 19.00 11.00 19.00 11.00 19.00 11.00
M 0.74 0.27 0.47 0.55 0.53 0.27
Mdn 0.00 0.00 0.00 0.00 0.00 0.00
Mode 3.00 a 0.00 1.00 2.00 a 1.00 1.00
SD 1.05 0.65 0.77 0.82 0.91 0.47
Minimum 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 3.00 2.00 3.00 2.00 3.00 1.00
a Multiple modes exist. The largest value is shown.
Table 14
ICAO ELP Errors for Native/Non-Native English Speakers
Structure Fluency Pronunciation Vocabulary 
Native Native Non-Native Non-Native Non-Native
N 19.00 19.00 11.00 11.00 11.00
M 0.05 0.32 0.55 0.09 0.18
Mdn 0.00 0.00 0.00 0.00 0.00
Mode 0.00 1.00 1.00 0.00 1.00
SD 0.23 0.75 0.93 0.30 0.41
Minimum 0.00 0.00 0.00 0.00 0.00
Maximum 1.00 3.00 3.00 1.00 1.00
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Table 15 describes the Unknown Errors and Controller Errors.  The data were 
split by native and non-native English speaker
Table 15
Unknown Errors and Controller Errors for Native/Non-Native Speakers
Unknown Errors Controller Errors
Native or Non-Native Speaker Native Non-Native Native Non-Native
N Valid 19.00 11.00 19.00 11.00
M 0.89 1.18 0.47 0.27
Mdn 0.00 1.00 0.00 0.00
Mode 0.00 0.00 0.00 0.00
SD 1.20 1.25 0.70 0.65
Minimum 0.00 0.00 0.00 0.00
Maximum 3.00 4.00 2.00 2.00
Reliability Testing
Reliability testing was run for the variables depicted in Table 16.  Cronbach’s 
alpha was used to test the internal consistency of the data.
Table 16
Cronbach’s Alpha Results 
Variables !
Total No. of transmissions and communication errors .55
ICAO ELP for structure, fluency, pronunciation, and vocabulary .49
RBE, RfR, and BIC .57
Standard and non-standard phraseology .21
Unnecessary words and total words .49
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Hypothesis Testing
Hypothesis 1 stated for ERAU pilots, there will be no significant difference in the 
total number of standard phraseology communications between native English speakers 
and non-native English speakers.  The one-way ANOVA test result in Table 17 shows
that there was no significance difference (p = .59) in standard phraseology between native 
English speakers and non-native English speakers.  Therefore, the null hypothesis failed 
to be rejected.
Table 17
Total Number of Standard Phraseology ANOVA Between Native/Non-Native Speakers
SS df MS F Sig.
Between Groups 12.86 1.00 12.86 0.31 0.59
Within Groups 1182.60 28.00 42.24
Total 1195.47 29.00
Hypothesis 2 stated for ERAU pilots, there will be no significant difference in the 
total number of non-standard phraseology communications between native English 
speakers and non-native English speakers.  The one-way ANOVA test result in Table 18
shows that there was no significance difference (p = .93) between native English speakers 
and non-native English speakers.  Therefore, the null hypothesis failed to be rejected.
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Table 18
Total Number of Non-Standard Phraseology ANOVA Between Native/Non-Native 
Speakers
SS df MS F Sig.
Between Groups 0.05 1.00 0.05 0.01 0.93
Within Groups 197.15 28.00 7.04
Total 197.20 29.00
Hypothesis 3 stated for ERAU pilots, there will be no significant difference in the 
total number of communication errors between native English speakers and non-native 
English speakers.  The one-way ANOVA test result in Table 19 shows that there was no 
significance difference (p = .36) in communication errors between native English 
speakers and non-native English speakers.  Therefore, the null hypothesis failed to be 
rejected.
Table 19
Total Number of Communication Errors ANOVA Between Native/Non-Native Speakers
SS df MS F Sig.
Between Groups 2.91 1.00 2.91 0.86 0.36
Within Groups 94.59 28.00 3.38
Total 97.50 29.00
Hypothesis 4 stated for ERAU pilots, there will be no significant difference in the 
total number of transmissions between native English speakers and non-native English 
speakers.  The one-way ANOVA test result in Table 20 shows that there was no 
significance difference (p = .71) in the total number of transmissions between native 
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English speakers and non-native English speakers.  Therefore, the null hypothesis failed 
to be rejected.
Table 20
Total Number of Transmissions ANOVA Between Native/Non-Native Speakers
SS df MS F Sig.
Between Groups 5.88 1.00 5.88 0.14 0.71
Within Groups 1149.32 28.00 41.05
Total 1155.20 29.00
Hypothesis 5 stated for ERAU native English speaking pilots there will be no
significant difference in the total number of communication errors among students using 
the pilot syllabi: private pilot, instrument/commercial pilot, multi-engine pilot, and CFI 
pilot.  The one-way ANOVA test result in Table 21 shows that there was no significance 
difference (p = .50) in communication errors among the pilot syllabi.  Therefore, the null 
hypothesis failed to be rejected.
Table 21
Total Number of Communication Errors ANOVA Between Syllabi
SS df MS F Sig.
Between Groups 8.40 3.00 2.80 0.82 0.50
Within Groups 89.10 26.00 3.43
Total 97.50 29.00
Hypothesis 6 stated that for ERAU non-native English speaking pilots, there will 
be no significant difference in the total number of transmissions among students using the 
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pilot syllabi: private pilot, instrument/commercial pilot, multi-engine pilot, and CFI pilot.  
The one-way ANOVA test result in Table 22 shows that there was no significance 
difference (p = .84) in total number of transmissions among the pilot syllabi.  Therefore, 
the null hypothesis failed to be rejected.
Table 22
Total Number of Transmissions ANOVA Between Syllabus
SS df MS F Sig.
Between Groups 36.84 3.00 12.28 0.29 0.84
Within Groups 1118.36 26.00 43.01
Total 1155.20 29.00
Hypothesis 7a stated for ERAU pilots, there will be no significant difference in 
BIC between the native English speakers and non-native English speakers.  The one-way 
ANOVA test result in Table 23 shows that there was no significance difference (p = .12) 
in BIC between native English speakers and non-native English speakers.  Therefore, the 
null hypothesis failed to be rejected.
Table 23
Total Number of BIC ANOVA Between Native/Non-Native English Speakers
SS df MS F Sig.
Between Groups 1.50 1.00 1.50 1.76 0.12
Within Groups 23.87 28.00 0.85
Total 25.37 29.00
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Hypothesis 7b stated for ERAU pilots, there will be no significant difference in 
RBE between the native English speakers and non-native English speakers.  The one-way 
ANOVA test result in Table 24 shows that there was no significance difference (p = .81) 
in RBE between native English speakers and non-native English speakers.  Therefore, the 
null hypothesis failed to be rejected.
Table 24
Total Number of RBE ANOVA Between Native/Non-Native English Speakers
SS df MS F Sig.
Between Groups 0.04 1.00 0.04 0.06 0.81
Within Groups 17.46 28.00 0.62
Total 17.50 29.00
Hypothesis 7c stated for ERAU pilots there will be no significant difference in 
RfR between the native English speakers and non-native English speakers.  The one-way 
ANOVA test result in Table 25 shows that there was no significance difference (p = .40) 
in RfR between native English speakers and non-native English speakers.  Therefore, the 
null hypothesis failed to be rejected.
Table 25
Total Number of RfR ANOVA Between Native/Non-Native English Speakers
SS df MS F Sig.
Between Groups 0.45 1.00 0.45 0.74 0.40
Within Groups 16.92 28.00 0.60
Total 17.37 29.00
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Hypothesis 8 stated for ERAU pilots, there will be no significant difference in 
communication proficiency calculated as (1-(Total # Communication Errors/Total # 
Transmissions)) between native English speakers and non-native English speakers. The 
one-way ANOVA test results in Table 26 shows that there was no significant difference 
(p = .60) in communication proficiency between native and non-native English speakers.  
Therefore, the null hypothesis failed to be rejected.
Table 26
Communication Proficiency Between Native/Non-Native English Speakers
SS df MS F Sig.
Communication 
Proficiency
Between Groups 0.00 1.00 0.00 0.29 0.60
Within Groups 0.19 28.00 0.01
Total 0.17 29.00
Hypothesis 9 stated for ERAU pilots, there will be no significant difference in the 
total number of language proficiency errors according to ICAO ELP dimensions between 
native English speakers and non-native English speakers. The one-way ANOVA test 
result in Table 27 shows that there was no significance difference (p = .47).  Therefore, 
the null hypothesis failed to be rejected.
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Table 27
ICAO ELP ANOVA Between Native/Non-Native English Speakers
SS df MS F Sig.
Total Fluency 
Errors
Between Groups 0.37 1.00 0.37 0.55 0.47
Within Groups 18.83 28.00 0.67
Total 19.20 29.00
Qualitative Data
Thirty ERAU pilots in total participated in the study.  There was no significant 
difference between native English speaking pilots and non-native English speaking pilots
for all of the quantitative variables. The qualitative data highlights the differences and 
similarities between native-English speakers and non-native English speakers.  Table 28
depicts a single radio transmission of a non-native English-speaking pilot.  The non-
native English speaker’s initial call to Daytona Ground was proficient and included the 
necessary information that ATC needed upon an initial call.
Table 28
One Radio Transmission
Speaker Communication
Total 
Words
Pilot Daytona ground Riddle four three five at romeo three solo pilot 
requesting closed traffic with information India 
17
ATC Riddle four three five Daytona ground runway seven left 
intersection november two taxi echo right side of November 
cross runway one six and that will be for closed traffic 
Pilot Taxi to seven left November two via echo right side November 
cross one six Riddle four three five 
18
ATC Riddle four three five read back is correct 
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Table 29 shows a native English speaker’s radio transmission series attempting to 
communicate information similar to the pilot in Table 28.  The pilot in Table 29 used 12 
more words than the pilot in Table 28 to communicate the information the ground 
controller needed on the initial call.  Because the pilot in Table 29 did not state his 
location at the airport, the communication required two transmissions to ensure proper 
pilot-controller understanding.  
Table 29
Multiple Radio Transmission
Transmission Speaker Communication Total Words
1 Pilot Good morning Daytona Beach tower Riddle four
four seven student pilot with information kilo ah 
request taxi to the runway for closed traffic 
23
ATC Riddle four four seven Daytona ground say position 
on the ramp 
Pilot Romeo two Riddle four four seven 6
2 ATC Riddle four four seven Roger runway seven right 
taxi via echo November whiskey cross runway one 
six hold short of runway seven left 
Pilot Runway seven right using echo November whiskey 
cross runway one six hold short runway seven left 
ah Riddle four four seven 
21
3 ATC Riddle four four seven cross runway seven left 
continue taxiing via whiskey sierra 
Pilot Cross runway uh seven left continue taxiing via 
whiskey sierra Riddle four four seven  
14
Standard and Non-Standard Phraseology
The researcher found that there were two different categories regarding
non-standard phraseology.  Pilots used a non-standard phraseology because a standard 
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phraseology was not available that covered that particular situation.  The second category 
were pilots who were either (a) not aware there was a standard phraseology available for 
use, or (b) chose to use the non-standard phraseology even though the pilot was aware of 
a standard phraseology.  
The use of non-standard phraseology did not necessarily correspond to an 
increase in the total number of unnecessary words.  However, non-standard phraseology 
was unnecessary in some instances.  Table 30 is an example of a non-native English-
speaking pilot responding to ATC in non-standard phraseology when the pilot could have 
used standard phraseology and fewer total words to respond.  In the example from Table 
30, the pilot could have stated, “request seven left, full stop” upon the pilot’s initial call 
to advise the controller that the pilot was ready for takeoff. 
Table 30
Non-Standard Phraseology and Unnecessary Words Example
Speaker Communication
Pilot Daytona tower, Riddle four three five at Sierra for seven right is ready for 
takeoff
ATC Riddle four three five right closed traffic approved. Runway seven right 
cleared for takeoff.
Pilot Actually, um after takeoff I would like to change for seven left and last 
landing 
Table 31 is an example of a non-native English speaker in a situation where the 
pilot’s only option was to use non-standard phraseology to communicate.  ATC cleared 
the pilot to land.  Upon landing, the pilot noticed extensive bird activity near the runway 
and advised ATC.  Table 31 is a perfect example that standard phraseology did not cover 
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all pilot-controller communication situations.  Pilots should have been able to speak 
English at a level proficient enough to communicate important information without 
hesitation. 
Table 31
Non-Standard Phraseology and Unnecessary Words Example 2
Speaker Communication
ATC November four six five echo romeo, number two. Follow traffic on the 
[unintelligible] approaching the base, number two, seven right, cleared to 
land.
Pilot Number two, seven right, cleared to land Skyhawk four six five echo romeo. 
Pilot Daytona tower, Skyhawk four six five echo romeo. Just a warning there's 
extensive bird activity on turn to base for seven right.
Communication Error
Total communication errors for both groups resulted in 45 errors as depicted in 
Table 32.  Thirteen errors were RfRs, 15 errors were RBEs, and 17 errors were BICs.  
Non-native English speakers had a lower mean for the total number of communication 
errors.  
Table 32
Communication Error Breakdown
Speaker M SD BIC RBE RfR Total
Native 1.74 2.13 14.00 9.00 10.00 33.00
Non-Native 1.09 1.14 3.00 6.00 3.00 12.00
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A communication error could have only occurred once during a transmission.  
Table 33 shows the proficiency rate or communication errors per transmissions were low 
for both groups.  In Table 34, the researcher binned the communication errors to 
determine the number of pilots who had zero errors, one to three errors, or four to seven 
errors.  Non-native English speakers did not exceed three errors.  Non-native English 
speakers had fewer communication errors than native English speakers.
Table 33
Proficiency
Speaker Proficiency
Communication 
Error Totals
Transmission 
Totals
Word 
Totals
Unnecessary 
Word Totals
Native 0.92% 33.00 337.00 5671.00 778.00
Non-
Native 0.94% 12.00 185.00 3032.00 363.00
Table 34
Communication Error Breakdown 2
Breakdown in communication.  Table 35 shows a BIC example.  The pilot 
initially advised clearance delivery that he would fly to Massey Ranch airport.  Four 
minutes later the pilot advised ground control that he would fly closed traffic at Daytona 
Total No. of 
Communication Errors Native Non-Native
Binned f % f %
0 Errors 7.00 36.80 5.00 45.50
1-3 Errors 8.00 42.10 6.00 54.50
4-7 Errors 4.00 21.10 0.00 0.00
Total 19.00 100.00 11.00 100.00
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Beach airport.  Transmission five was documented as a BIC because the pilot failed to 
give enough information to the controller.  The result of insufficient communication 
resulted in the controller questioning the pilot, which created another unnecessary 
transmission.  
Table 35
BIC Example
Transmission Speaker Communication
1 Pilot Daytona clearance Riddle one six three request VFR to the 
Massey ranch airport ah two thousand with sierra [19:46]
2 ATC Riddle one six three Daytona clearance maintain VFR at or 
below two thousand departure frequency one two five point 
three five squawk zero one six six [19:55]
3 Pilot Maintain VFR at or below two thousand departure frequency 
one two five tree five squawk zero one six six, Riddle one six 
tree [20:09]
4 ATC Riddle one six three read back correct [20:15]
5 Pilot Daytona ground, Riddle one six three romeo two taxi for 
closed traffic at Daytona [24:18]
6 ATC Riddle one six three Daytona ground I have a ah clearance 
here for you going to Massey ranch did you no longer want to 
do that? [24:22]
7 Pilot Ah yes ma'am I'd like to cancel that and ah remain here in the 
pattern [24:29]
If the pilot in Table 35 had advised Daytona Ground on transmission number five 
that he was no longer going to Massey Ranch Airport and requested closed traffic, the 
extra transmissions that followed would not have been necessary.  The pilot would have 
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had to use non-standard phraseology to make his request; however, the use of non-
standard phraseology would have taken less time on the radio then a BIC. 
Read back error.  RBEs resulted from a pilot incorrectly repeating an instruction 
to the controller or not fully reading back a clearance.  Table 36 is an example of a non-
native English-speaking pilot that read back the wrong taxi instruction.  The controller 
corrected the pilot.  Table 37 is an example of a native English-speaking pilot that did not 
read the full clearance back to the controller.  The pilot in Table 37 left out the hold short 
instructions in his read back.  
Table 36
RBE Example
Speaker Communication
Pilot Riddle four three five runway seven right taxi via Sierra cross runway one six
ATC Taxi seven right via echo cross one six Riddle four three five 
Pilot Riddle four three five it's runway seven right via Sierra cross one six 
Table 37
RBE Example 2
Speaker Communication
Pilot Back to Riddle ramp via echo ah papa papa eight ah cross runway one six 
Riddle one six two 
ATC Riddle one six two hold short runway seven left at papa eight 
Pilot I’ll hold short of seven left at papa eight Riddle one six two 
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Request for repeat.  The RfR errors fell into two categories.  Either the pilot 
requested that the controller repeat information or the controller requested the pilot to 
repeat information.  Only a small number of RfRs resulted from the controller seeking a 
repeat.  The controller’s request for a repeat was the result of the pilot either mumbling or 
speaking too quickly.  If the researcher could not determine why the controller sought a 
repeat, the researcher graded that communication as an unknown error.  The majority of 
RfRs were at the request of the pilot.
The example in Table 38 shows a native English speaking pilot that had 
completed his run-up checklists and requested to taxi to the active runway.  The pilot 
spoke extremely fast during the initial call to ATC (transmission one).  The combination 
of non-standard phraseology and speech rate could have been the reason for the RfR.
The researcher had to replay the recording multiple times and reduce the speed in order to 
comprehend what the pilot said.  The pilot could have slowed down and used a standard 
phraseology such as “Daytona Ground, Riddle one six two taxi to the active”.
Table 38
RfR Example 
Transmission Speaker Communication
1 Pilot Ground Riddle one six two done with the alpha run-up
2 ATC Say again
3 Pilot Riddle one six two ready to taxi again
4 ATC Riddle one six two runway seven left at November two 
intersection taxi via the right side November
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Table 39 shows a scenario where a native English-speaking pilot requested ATC 
to repeat the instruction.  The pilot in Table 39 was a private pilot and the controller’s 
instructions may have been too lengthy for the pilot to copy and repeat.  
Table 39
RfR Example 2
Transmission Speaker Communication
1 ATC Riddle three eight five Daytona ground taxi via whiskey right 
turn at Sierra left on runway one six poppa papa eight hold 
short of runway seven left
2 Pilot Alright, ah three eight five echo romeo could ah you say that 
again one more time?
Communication error example. Table 40 is an example of a communication 
error that could have resulted from the pilot’s additional responsibilities of operating the 
aircraft.  Pilot workload may have been a factor in communication performance.
Pilots were required to concentrate on communication in addition to the
responsibilities of operating their aircraft. While some communication errors did not 
cause immediate danger, others had potential to cause a serious accident.  The pilot
depicted in Table 40, landed on 7L and exited on taxiway November 2 (see Appendix L).  
The pilot advised ATC that he would like to continue the flight.  The controller advised 
the pilot to make a 180 degree turn and hold short of runway 7L for further instructions.  
Within a few minutes, the pilot was cleared for takeoff on runway 7L.  The pilot 
proceeded to depart in the opposite direction from what the controller had advised.  The 
pilot departed on runway 25L towards an aircraft landing on 7L
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Table 40
Communication Error 
Transmission Speaker Communication
1 Pilot Clear to land Riddle four eight eight 
2 ATC Riddle four eight eight turn left when able, taxi ramp via november 
cross runway one six 
3 Pilot Left when able ah Riddle four eight eight 
4 ATC And Riddle four eight eight taxi to the ramp via november cross 
runway one six 
5 Pilot Can we actually ah stay in the pattern and ah do landings 
6 ATC Riddle four eight eight make a one eighty hold short runway seven 
left 
7 Pilot One eighty hold short runway seven left Riddle four eight eight 
8 Pilot Daytona tower Riddle four eight eight at november three seven left 
ready for takeoff 
9 ATC Riddle four eight eight Daytona tower without delay fly runway 
heading runway seven left shortened November two cleared for 
takeoff I’ll transition you in the upwind 
10 Pilot Runway heading clear for takeoff Riddle four eight eight 
11 OTHER 
Pilot
Daytona Beach tower Riddle five five one we just had traffic depart 
on us here 
12 OTHER 
Pilot
Ah just went right over us on seven left Riddle five five one 
13 ATC Riddle five five one runway seven left short clear to land 
14 OTHER 
Pilot
Clear to land runway seven left riddle five five one 
15 ATC Riddle four eight eight only say your position 
16 Pilot Ah heading two four five Riddle four eight eight 
17 ATC Riddle four eight eight make an immediate right turn you departed 
the wrong direction 
18 Pilot Roger Riddle four eight eight 
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ICAO ELP
One pilot out of 30 had a structure error.  The pilot was a native English speaker.  
The pilot’s phraseology was in an order that was difficult to follow and disrupted the ease 
of understanding.  Table 41 shows the phraseology.
Table 41
Structure Error 
Transmission Speaker Communication
1 ATC November four seven zero echo Romeo change runway 
seven left continue downwind I’ll call your turn to base 
maintain one thousand five hundred
2 Native 
English 
Speaker
Maintain one thousand five hundred continue base uh down 
wind, you'll call my base for runway seven left change to 
seven left November four seven zero echo Romeo
The mean of fluency errors were .32 for native English speakers and .55 for non-
native English speakers.  The fluency errors resulted from the pilot speaking too fast or 
mumbling words.  Both groups had similar instances of pilots speaking too quickly.  
Pilots also used unnecessary fillers and had long irregular pauses in their speech.  Table 
42 is an example of a fluency error.  The long pauses (as indicated by []) between words 
and the unnecessary fillers (indicated in italics) caused the pilot to fall below the ICAO 
ELP Level 4 standards. 
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Table 42
Fluency Error 
Transmission Speaker Communication
1 Native 
English 
Speaker
[]Daytona beach clearance, Skyhawk four eight two echo 
romeo, I would like to request ah [] VFR [] ah flight 
following [] for that route,[] um[] I'm sorry, I'm sorry,[]
for that trip up to ah [] Cecil Field
One pilot out of 30 had a pronunciation error.  The pilot in Table 43 was a non-
native English speaker.  The speaker’s accent required the researcher to listen closely 
multiple times to understand the communication. The example has two reasons for the 
errors: the accent and the pilot speaking too quickly.  Both fluency error and 
pronunciation error were marked as an error for this communication.
Table 43
Pronunciation Error
Transmission Speaker Communication
1 ATC Riddle one six two contact tower one one eight point one 
2 Pilot Contact tower one one eight point one Riddle one six two 
Two pilots out of 30 had vocabulary errors.  Both pilots in the following examples
were non-native English speakers.  In Table 44, the pilot read back "right side of one six 
zero" instead of right heading one six zero. The pilot may have actually understood that 
he needed to turn to heading one six zero; however, the pilot used an inappropriate word 
in the read back.  In Table 45, the pilot used the wrong word when informing the tower 
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he was ready for takeoff.  The pilot should have said, “ready for takeoff” instead of “right 
for takeoff”. 
Table 44
Vocabulary Error Example
Transmission Speaker Communication
1 ATC Riddle one six two turn right heading ah one one zero new 
departure frequency one two five point three five contact 
departure 
2 Pilot Right side of one six zero one two five point tree five 
[unintelligible] departure one six two 
Table 45
Vocabulary Error Example 2
Transmission Speaker Communication
1 Pilot Daytona tower november four six niner mike bravo student 
pilot holding short at runway seven right with right to takeoff 
2 ATC Skyhawk four six niner mike bravo Daytona tower wind zero 
five zero at one three runway seven right clear for takeoff 
Unintelligible Words
Unintelligible words referred to words the researcher could not understand while 
transcribing the recordings.  The researcher tracked the words in case there was a 
situation in which either the pilot could not understand the controller or the controller 
could not understand the pilot due to unintelligible words.  There were no instances 
where unintelligible words affected communication.  The researcher did document all 
unintelligible words even if the communication was not affected.  
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An example of an unintelligible word that did not affect communication would be 
“Daytona Tower, Riddle one six two [unintelligible] november two ready for takeoff.”
The unintelligible words were unnecessary, and the pilot had perfect phraseology without 
the unintelligible words.
Unknown Error and Controller Error
Unknown errors and controller errors were not included in the total number of 
communication errors.  The unknown error and controller error did not represent a large 
portion of transmissions.  Pilot errors such as a BIC, RBE, or RfR found to be a result of 
a controller instruction were marked as a controller error instead of a pilot error.  Table 
46 is an example of a controller error. The enroute controller advised the pilot to contact 
tower on the wrong frequency.  When the pilot contacted the tower, the controller advised 
the pilot that he was on the wrong frequency.  The pilot error would have been a BIC, but 
the previous controller provided the wrong frequency for the pilot.  
Table 46
Controller Error Example
Speaker Communication
ATC November three eight five echo romeo contact Daytona tower one two zero 
point seven 
Pilot Going to tower one two zero point seven three eight five echo romeo good day
Pilot Daytona tower Skyhawk three eight five echo romeo student pilot ah currently 
level one thousand five hundred 
ATC Skyhawk three eight five echo romeo you should be on tower one one eight 
point one 
Pilot One one eight point one ah Skyhawk three eight five echo romeo 
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Chapter V
Discussion, Conclusions, and Recommendations
The purpose of the study was to determine if flight students enrolled at ERAU had 
achieved minimum English language skills to be proficient in communication with ATC 
according to ICAO’s six operational levels of language proficiency. The study also 
sought to determine if the use of non-standard ATC phraseology increased or decreased 
the pilot communication issues.
Discussion
The descriptive statistics, skewness and kurtosis showed that the quantitative data 
were normally distributed.  Due to time limitations, the sample size of native and non-
native English speakers was unequal.  Nineteen native English speakers and eleven non-
native English speakers participated.  
All of the hypotheses test results found that there were no significant differences
between the communication performance of ERAU native English speaking pilots and 
ERAU non-native English speaking pilots.  All of the one-way ANOVAs that were run to 
test the hypotheses had p-values greater than .05, therefore all the null hypotheses failed 
to be rejected. Although there were no statistically significant differences, the qualitative 
data provided information for a deeper understanding of differences and similarities 
between the ERAU pilots who were native and non-native English speakers.  
Qualitative Data Discussion
Non-native English speakers had a lower mean for the total number of 
transmissions and total words than native English speakers did.  Higher transmission 
numbers meant higher communication problems because a communication problem 
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required additional transmissions to resolve.  Taking into account that the groups had 
unequal participant numbers, both groups had the opportunity to improve in radio 
proficiency by using fewer unnecessary words and less total words.  All pilots in this 
study used words such as “uh”, “um”, and “ah”. The use of these words detracted from a 
fluent read back and indicated that perhaps the pilot was unsure of the controller’s 
direction.  Pilots who used filler words may have alerted the controller that the pilot did 
not understand the clearance even though the repeat was correct.  The use of filler words 
may have also been a result of the pilot searching for the correct word to use either in 
standard or non-standard phraseology.   
Table 47 shows a radio communication from a native English speaker and an 
improvement suggested by the researcher.  The pilot communicated a clear message
using ESP jargon, but the pilot cluttered the communication with unnecessary words.
Standard phraseology was meant to be concise. The improved phraseology in Table 47
demonstrates a clear and concise standard phraseology.  
Table 47
Example of Improved Proficiency
Speaker Communication
Pilot Daytona clearance good morning ah Skyhawk three eight five echo romeo's 
a student pilot, ah would like to request VFR to Melbourne airport at three 
thousand five hundred we have echo 
Improved Daytona clearance, Skyhawk three eight five echo romeo, student pilot, VFR 
Melbourne, three thousand five hundred, ATIS echo
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Both native and non-native English speaking pilots used standard phraseology and 
non-standard phraseology as expected.  The mean of standard phraseology transmissions 
used by native English speakers was 19.63 and 18.27 for non-native English speakers.  
The mean of non-standard phraseology transmissions used by native English speakers 
was 3.37 and 3.45 for non-native English speakers.  Higher use of standard phraseology 
and lower use of non-standard phraseology was expected.  The pilots would occasionally 
have to deviate from standard phraseology, but standard phraseology was always 
preferred and expected in pilot-controller radio interactions.   
In the researcher’s qualitative observations, many occasions existed where a 
standard phraseology could have been used in lieu of a non-standard phraseology.  
Although the use of non-standard phraseology was low between both groups, both groups 
had many opportunities where a standard phraseology could have been used to improve 
radio proficiency.  
ICAO ELP errors were low among the participants.  Very few phrases fell below 
an ICAO ELP Level 4.  Both native and non-native English speakers had the speaking 
ability to use both standard and non-standard phraseology appropriately.  Although there 
were few phrases with ELP issues, the flight students demonstrated in other transmissions 
that they had adequate listening and speaking skills in order to complete the flight safely.
Unknown errors and controller errors. Unknown errors were documented 
when the researcher was unable to determine if an error resulted from the pilot or the 
controller’s mistake.  Often unknown errors were found on RfR transmissions. The pilot 
would contact the controller and the controller would ask the pilot to repeat the 
communication.  The digital recorder recorded all transmissions made on the party line 
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and noises within the cockpit.  If the pilot did not press the mic button while transmitting, 
the recorder would record the communication even if the controller never heard the 
communication.  Therefore, if there was no indication from the controller that the 
controller heard any part of the transmission, the researcher assumed the pilot did not 
press the mic button properly.  
Learning was evident as the pilots matured.  Improvements in phraseology 
proficiency were more evident in the transition from private pilot to the 
instrument/commercial license than from the instrument/commercial level to a higher 
level.  Table 48 compared the different levels of pilot ratings.  As both native and 
non-native English-speaking pilots matured, the unnecessary words (underlined) 
decreased.  
Controller duties.  In the example in Table 40, the pilot did not repeat the 
runway heading assignment.  Read back of taxi instructions with the runway assignment 
could be understood as a confirmation that the pilot had the correct runway (Federal 
Aviation Administration, 2010, §3-8-1).  The controller had no reason to suspect the pilot 
would depart the wrong direction on the runway because the pilot had read back the 
runway assignment during taxi instructions.  The researcher suspected that many ERAU 
pilot communication errors were caused by the additional tasks required to operate an 
aircraft that drew attention away from communication.  
Conclusions
The study showed that ERAU pilots have learned to communicate with ATC 
using standard phraseology.  The use of slang was not a large issue among ERAU pilots.  
However, all pilots included in the study could have improved radio proficiency.  
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Table 48
Syllabus Comparison Demonstrated Growth
Speaker Phraseology
Unnecessary 
Words
Private Pilot Daytona Beach clearance, ah Skyhawk four eight two echo 
romeo, um I would like to request flight following for that
VFR trip to Cecil Field
10
Private Pilot Daytona clearance good morning ah Skyhawk three eight 
five echo romeo's a student pilot ah would like to request
VFR to Melbourne airport at three thousand five hundred
we have echo
14
Instrument/
Commercial
Daytona clearance Riddle four five three request VFR 
departure to the South practice area three thousand feet
with hotel
5
Instrument/
Commercial
Daytona clearance Riddle three eight five request clearance
to the West practice area with information November
5
Multiengine Daytona clearance Riddle one six three request VFR to the
Massey ranch airport ah two thousand with Sierra
4
CFI Daytona clearance Sky Catcher five two zero zero victor 
Request VFR to Massey three thousand ah negative ATIS
3
CFI Daytona clearance ah Riddle four four zero north practice 
area VFR three thousand quebec
1
Although the use of unnecessary words decreased as the pilot matured, even the pilots 
with the highest level of ratings could have shown improvement.  ERAU pilots can only
be as proficient as those who train them, such as the ERAU flight instructors.  ERAU is
unique in that the school offers courses for future controllers.  ERAU also offers a course 
designed for pilots and ATC students to learn radio communications and ATC 
procedures.  To improve proficiency, ERAU may consider incorporating Air Traffic 
Management-VFR Tower as a required part of the Aeronautical Science curriculum.  
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ERAU may also consider allowing pilots to take a digital recorder along with them when 
they fly to increase awareness of their own phraseology and assist their flight instructors 
and flight training managers.
The data showed that the English language was a factor in proficiency.  Fluency 
was the most common issue for both participant groups. The study showed that the RfR 
errors, fluency errors, and unintelligible words were a result of the pilots speaking too 
fast or mumbling.  Proficient communication did not mean the speaker must speak 
quickly.  The pilot should speak slowly enough so that every word was understood.  The 
pilot could increase his/her proficiency by thinking about the message he or she would 
like to communicate prior to speaking.  Thinking prior to speaking could also reduce the 
filler words such as um and ah, as well as reducing unnecessary words.  The pilot should 
also be cognizant of the locality of the flight.  People from different regions speak at 
different paces.  
As the sum of total words decreased, the sum of transmissions did not regress in 
sequential order.  Although communication errors increased the transmission errors, the 
total words did not increase the transmission errors.  The pilot always had control over 
their proficiency of the communication.  The English language allowed the speaker to 
communicate using a variety of expressions and word combinations.  Ideally, the pilot 
used either standard phraseology or phraseology, which required the least amount of time 
on the radio while still communicating a clear message. 
The researcher also noticed that upon the initial call to Daytona Beach Clearance, 
the majority of ERAU pilots failed to advise where they were located on the field.  Even 
though the aircraft tail numbers indicated that the pilot was from Riddle, the pilot may 
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not have always been positioned on the ERAU ramp.  Upon initial call to clearance, the 
pilot should state who they are calling, who they are, where they are, what they want, and 
the weather code.  ERAU pilots should practice stating their location so the transition to 
another airport is easy.  
The researcher noticed that the participants demonstrated signs of the Hawthorne 
Effect.  The Hawthorne Effect may have caused some of the participants to act differently 
because they knew they were being assessed (Ravid, 2011).  Upon collecting the 
recorders, some participants advised the researcher that they were trying harder to 
communicate their best during recordings.  Other pilots advised that their performance 
was not their best perhaps because the recorder made the pilots nervous.  
Recommendations
In future studies, the recordings could be gathered from a live ATC feed so the 
pilot did not know he or she was being recorded.  Equal groups of native and non-native 
speakers would be ideal.  A larger sample would most likely be achieved if the students 
were recorded during flight training.  Having the flight instructor on board may benefit 
the study to provide information to the researcher as to what phraseology was taught in 
the cockpit.  The researcher would know if the flight instructor was intervening to correct 
poor communication technique.  Time limited the study and was the biggest hindrance in 
this study.  The researcher only transcribed the recordings from the departure of the flight 
and the arrival of the flight at Daytona Beach International Airport.  The data accuracy 
may have improved if the entire flight was transcribed.  The researcher would suggest 
hiring assistants to aid with the transcription process if the entire flight was transcribed.  
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The researcher also suggests collecting more information about the participant.  
The researcher did not have an opportunity to interview the participants after the flight 
due to confidentiality restrictions.  A post-flight interview would have improved the
study especially in cases where the participant had many communication issues.  A
post-flight interview may have revealed (a) why a participant had a communication error,
such as an ATC instruction that was too lengthy or complex; (b) that the pilot was 
experiencing a high workload; or (c) that the pilot did not know how to respond to a 
direction. The researcher may have also been able to determine the reason for excessive 
use of filler words such as “um.”  All participants in this study used filler words at least 
once.  The reason for the hesitations was undetermined.  
The researcher also suggests breaking this study into sections such as analyzing 
only communication errors (RBE, RfR, and BIC), only ICAO ELP, and only proficiency.  
Breaking the variables into different studies would allow for deeper analysis.  
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Consent Form/ Demographic Data Collection Questionnaire
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Informed Consent Document
I consent to participating in the research project entitled: Analyzing Communication 
Performance: A Comparison of Native English Speakers and Non-native English 
Speakers.
The principle investigator of the study is: Tami Marie Gibbs
The principle investigator in this study is Tami Gibbs and may be contacted at 
gibbst3@my.erau.edu or at (386) 334-9378.  The researcher’s thesis advisor is Dr. 
MaryJo Smith and may be contacted at smithdc4@erau.edu.
I am conducting thesis research on radio communication between pilots and air traffic 
controllers.  I am analyzing the communication and phraseology of ERAU pilots with air 
traffic control to determine if the pilots have reached the minimum standard of English 
language proficiency according to ICAO standards (i.e., Air Traffic Control phraseology, 
plain English phraseology, and Aviation English).  Native English speakers could have 
up to 38 dialects.  Non-native English speakers could come from any of the 39 countries 
representing pilots enrolled in the ERAU Aeronautical Science degree program.  Native 
English-speakers and non-native English speakers are used to assure that all students 
have sufficiently learned the skills necessary to achieve the minimum ICAO English 
language proficiency standards.
To be eligible to participate in this research, you must be working on your private pilot 
ASEL or commercial pilot ASEL license at Embry-Riddle Aeronautical University.  For 
purposes of this research, you must be the sole occupant in the aircraft for the duration of 
your recorded flight. 
Prior to your flight, I will orally brief you to ensure you understand the consent form, 
questionnaire, and equipment usage.  You will be required to use a handheld digital 
recorder to record your radio transmissions during flight.  The digital recorder plugs into 
an Aircraft Patch Cord, which enables direct hook-up between an aircraft-radio 
headphone-jack and the digital recorder.  After your flight, I will review your recording 
to ensure the recording was audible.  
After collecting the recording, I will pay you $20.00 for your participation.  In order to be 
fairly compensated for your time, you will have had to actually record your voice 
communications for the flight that was agreed upon.  The recording must include 
pilot/controller departure communication with Daytona Beach International Airport and 
pilot/controller arrival communication with the Daytona Beach International Airport.  
Should your flight cancel, we will schedule another flight that you may record in lieu of 
today’s flight.  Should you fail to produce a recording, you will not be paid.  
The recorded information will only be of audio recordings and will not include video 
recording.  Your identity will be kept strictly secret/confidential and will only be known 
to the researcher and the researcher’s advisory committee.  Your identity was necessary 
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to schedule this meeting and will not be kept after the recording and equipment have been 
returned to the researcher.  The recordings will only be used for this study.  The 
recordings will be deleted upon completion of this thesis.
The individual above has explained the purpose of the study, the procedures to be 
followed, and the explained duration of my participation.  Possible benefits of the study
have been described, as have alternative procedures, if such procedures are applicable 
and available.  
I acknowledge that I have had the opportunity to obtain additional information regarding 
the study and that any questions I have raised have been answered to my full satisfaction.  
Furthermore, I understand that I am free to withdraw consent at any time and to 
discontinue participation in the study without prejudice to me. 
Finally, I acknowledge that I have read and fully understand the consent form. I sign it 
freely and voluntarily.  A copy has been given to me.
______________________________________________ _____/_____/__________ 
Participant Name (please print) Date 
______________________________________________ 
Participant Signature
______________________________________________ 
Researcher Signature
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Dear Participant, 
Please complete the following questionnaire.  The accuracy of your answers is very 
important to the study results.  Please check or fill in the appropriate answer.  If a
question does not pertain to you, please leave the question blank.  Thank you for 
participating in this research.
Date of Flight________   Tail Number of Aircraft___________ Participant #_______
1. Flight Syllabus: Private Pilot ASEL # Commercial Pilot ASEL #
2. What is the first (primary) language that you learned to speak?  
____________________________________________________________________
3. What is the first language you learned to speak fluently?
____________________________________________________________________
4. What is the language that you speak most frequently at home?
____________________________________________________________________
5. Second Language(s) learned:_____________________________________________
6. Do you speak English as a second language? ________________________________
7. Country of Residence _________________________________________________
8. Test of English as a Foreign Language (TOEFL)
a. Year the test was taken _____________  
b. Test Version:      Internet Based # Computer Based # Paper Based #
c. Score _______________   
9. International English Language Testing System (IELTS)
a. Year the test was taken _____________  
b. Score ______________
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Oral Brief/ Debrief Script
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Oral Brief/ Debrief
This is a prescribed script approved by the Embry-Riddle Aeronautical University 
Institutional Review Board (IRB).  The goal of this briefing is to ensure you understand 
the consent form, questionnaire, equipment usage, and to answer your questions 
regarding this study. 
I am now going to present you with the participant consent form.  Please read this 
consent form.  Do you understand the consent form?  Do you have any questions 
regarding the consent form?  Do you agree to sign the consent form?  
I am now going to present you with the participant questionnaire.  I will now assign you a 
participant identification number that will be used to de-identify you in this study.  Please 
read the directions on the questionnaire and answer the questions.  If a question does not 
pertain to you, please leave the question blank. Do you have any questions regarding the 
questionnaire?
I am now going to brief you on how to use the equipment.  You will use a digital recorder 
and an Aircraft Patch Cord to record your radio transmissions during your flight.  I will 
now demonstrate how to turn on/off the digital recorder, plug the Aircraft Patch Cord into 
the digital recorder, and how to start/stop the recording.  
One end of the Aircraft Patch Cord plugs into the microphone jack on the left side of the 
digital recorder.  The opposing end of the Aircraft Patch Cord plugs into the headphone-
jack of the airplane.  Upon inserting the Aircraft Patch Cord into the microphone jack, the 
digital recorder should automatically power on.  If the digital recorder does not power on, 
slide the POWER/HOLD switch in the direction of “POWER” for more than 1 second, 
then release.  After inserting the Aircraft Patch Cord into the microphone jack, a “Select 
Input” option appears.  Press the down arrow to select the “MIC IN” option, then press 
the ENT button.  To begin recording, press the REC/PAUSE button.  While recording the 
operation indicator light will illuminate red.  Please begin recording prior to your first 
radio transmission.  To stop recording, press the STOP button.  Please stop recording at 
the conclusion of your flight.  To turn off the digital recorder, slide the POWER/HOLD 
switch in the direction of “POWER” for more than 2 seconds, and the “Power Off” 
animation will display.  
After returning from your flight, I will collect the digital recorder and the Aircraft Patch 
Cord.  I will immediately download and review your recording to ensure I have captured 
an audible recording.  After collecting your digital recording, I will no longer be able to 
match your name and consent form to your identification number.
**Debrief**
I will now review your digital recording.  Thank you for your participation.  I will now 
present you with the $20 participation pay.  Please sign both copies of this receipt 
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indicating that you have received the promised compensation for participating in this 
research.  
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er
/l
is
te
n
er
 
re
la
ti
o
n
sh
ip
 e
ff
ec
ti
v
el
y
.
O
p
er
at
io
n
al
  
  
 
4
P
ro
n
u
n
ci
at
io
n
, 
st
re
ss
, 
rh
y
th
m
, 
an
d
 i
n
to
n
at
io
n
 
ar
e 
in
fl
u
en
ce
d
 b
y
 t
h
e 
fi
rs
t 
la
n
g
u
ag
e 
o
r 
re
g
io
n
al
 v
ar
ia
ti
o
n
 b
u
t 
o
n
ly
 s
o
m
et
im
es
 
in
te
rf
er
e 
w
it
h
 e
as
e 
o
f 
u
n
d
er
st
an
d
in
g
. 
B
as
ic
 g
ra
m
m
at
ic
al
 s
tr
u
ct
u
re
s 
an
d
 s
en
te
n
ce
 p
at
te
rn
s 
ar
e 
u
se
d
 
cr
ea
ti
v
el
y
 a
n
d
 a
re
 u
su
al
ly
 w
el
l 
co
n
tr
o
ll
ed
. 
E
rr
o
rs
 m
ay
 o
cc
u
r,
 
p
ar
ti
cu
la
rl
y
 i
n
 u
n
u
su
al
 o
r 
u
n
ex
p
ec
te
d
ci
rc
u
m
st
an
ce
s,
 b
u
t 
ra
re
ly
 i
n
te
rf
er
e 
w
it
h
 m
ea
n
in
g
.
V
o
ca
b
u
la
ry
 r
an
g
e 
an
d
 
ac
cu
ra
cy
 a
re
 u
su
al
ly
 
su
ff
ic
ie
n
t 
to
 c
o
m
m
u
n
ic
at
e 
ef
fe
ct
iv
el
y
 o
n
 c
o
m
m
o
n
, 
co
n
cr
et
e,
 a
n
d
 w
o
rk
-r
el
at
ed
 
to
p
ic
s.
 C
an
 o
ft
en
 p
ar
ap
h
ra
se
 
su
cc
es
sf
u
ll
y
 w
h
en
 l
ac
k
in
g
 
v
o
ca
b
u
la
ry
 i
n
 u
n
u
su
al
 o
r 
u
n
ex
p
ec
te
d
 c
ir
cu
m
st
an
ce
s.
P
ro
d
u
ce
s 
st
re
tc
h
es
 o
f 
la
n
g
u
ag
e 
at
 a
n
 a
p
p
ro
p
ri
at
e 
te
m
p
o
. 
T
h
er
e 
m
ay
 b
e 
o
cc
as
io
n
al
 l
o
ss
 o
f 
fl
u
en
cy
 o
n
 
tr
an
si
ti
o
n
 f
ro
m
 r
eh
ea
rs
ed
 o
r 
fo
rm
u
la
ic
 s
p
ee
ch
 t
o
 
sp
o
n
ta
n
eo
u
s 
in
te
ra
ct
io
n
, 
b
u
t 
th
is
 d
o
es
 n
o
t 
p
re
v
en
t 
ef
fe
ct
iv
e 
co
m
m
u
n
ic
at
io
n
. 
C
an
 m
ak
e 
li
m
it
ed
 u
se
 o
f 
d
is
co
u
rs
e 
m
ar
k
er
s 
o
r 
co
n
n
ec
to
rs
. 
F
il
le
rs
 a
re
 n
o
t 
d
is
tr
ac
ti
n
g
.
C
o
m
p
re
h
en
si
o
n
 i
s 
m
o
st
ly
 
ac
cu
ra
te
 o
n
 c
o
m
m
o
n
, 
co
n
cr
et
e,
 
an
d
 w
o
rk
-r
el
at
ed
 t
o
p
ic
s 
w
h
en
 
th
e 
ac
ce
n
t 
o
r 
v
ar
ie
ty
 u
se
d
 i
s 
su
ff
ic
ie
n
tl
y
 i
n
te
ll
ig
ib
le
 f
o
r 
an
 
in
te
rn
at
io
n
al
 c
o
m
m
u
n
it
y
 o
f 
u
se
rs
. 
W
h
en
 t
h
e 
sp
ea
k
er
 i
s 
co
n
fr
o
n
te
d
 w
it
h
 a
 l
in
g
u
is
ti
c 
o
r 
si
tu
at
io
n
al
 c
o
m
p
li
ca
ti
o
n
 o
r 
an
 
u
n
ex
p
ec
te
d
 t
u
rn
 o
f 
ev
en
ts
, 
co
m
p
re
h
en
si
o
n
 m
ay
 b
e 
sl
o
w
er
 
o
r 
re
q
u
ir
e 
cl
ar
if
ic
at
io
n
 
st
ra
te
g
ie
s.
R
es
p
o
n
se
s 
ar
e 
u
su
al
ly
 
im
m
ed
ia
te
, 
ap
p
ro
p
ri
at
e,
 
an
d
 i
n
fo
rm
at
iv
e.
 
In
it
ia
te
s 
an
d
 m
ai
n
ta
in
s 
ex
ch
an
g
es
 e
v
en
 w
h
en
 
d
ea
li
n
g
 w
it
h
 a
n
 
u
n
ex
p
ec
te
d
 t
u
rn
 o
f 
ev
en
ts
. 
D
ea
ls
 a
d
eq
u
at
el
y
 
w
it
h
 a
p
p
ar
en
t 
m
is
u
n
d
er
st
an
d
in
g
s 
b
y
 
ch
ec
k
in
g
, 
co
n
fi
rm
in
g
, 
o
r 
cl
ar
if
y
in
g
. 
In
te
rn
at
io
n
al
 C
iv
il
 A
v
ia
ti
o
n
 O
rg
an
iz
at
io
n
 (
2
0
0
4
b
).
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L
ev
el
P
R
O
N
U
N
C
IA
T
IO
N
 
A
ss
u
m
es
 a
 d
ia
le
ct
 
a
n
d
/o
r 
a
cc
en
t 
in
te
ll
ig
ib
le
 t
o
 t
h
e 
a
er
o
n
a
u
ti
ca
l 
co
m
m
u
n
it
y.
S
T
R
U
C
T
U
R
E
  
  
  
  
  
R
el
ev
a
n
t 
g
ra
m
m
a
ti
ca
l 
st
ru
ct
u
re
s 
a
n
d
 
se
n
te
n
ce
 p
a
tt
er
n
s 
a
re
 
d
et
er
m
in
ed
 b
y 
la
n
g
u
a
g
e 
fu
n
ct
io
n
s 
a
p
p
ro
p
ri
a
te
 t
o
 t
h
e 
ta
sk
V
O
C
A
B
U
L
A
R
Y
F
L
U
E
N
C
Y
C
O
M
P
R
E
H
E
N
S
IO
N
IN
T
E
R
A
C
T
IO
N
S
L
ev
el
s 
4
, 
5
 a
n
d
 6
 a
re
 o
n
 p
re
ce
d
in
g
 p
ag
e.
P
re
-
o
p
er
at
io
n
al
  
  
  
  
  
  
 
3
P
ro
n
u
n
ci
at
io
n
, 
st
re
ss
, 
rh
y
th
m
, 
an
d
 
in
to
n
at
io
n
, 
th
o
u
g
h
 
p
o
ss
ib
ly
 i
n
fl
u
en
ce
d
 
b
y
 t
h
e 
fi
rs
t 
la
n
g
u
ag
e 
o
r 
re
g
io
n
al
 v
ar
ia
ti
o
n
 
an
d
 f
re
q
u
en
tl
y
 
in
te
rf
er
e 
w
it
h
 e
as
e 
o
f 
u
n
d
er
st
an
d
in
g
.
B
as
ic
 g
ra
m
m
at
ic
al
 
st
ru
ct
u
re
s 
an
d
 
se
n
te
n
ce
 p
at
te
rn
s 
as
so
ci
at
ed
 w
it
h
 
p
re
d
ic
ta
b
le
 s
it
u
at
io
n
s 
ar
e 
n
o
t 
al
w
ay
s 
w
el
l 
co
n
tr
o
ll
ed
. 
E
rr
o
rs
 
fr
eq
u
en
tl
y
 i
n
te
rf
er
e 
w
it
h
 m
ea
n
in
g
. 
V
o
ca
b
u
la
ry
 r
an
g
e 
an
d
 
ac
cu
ra
cy
 a
re
 o
ft
en
 
su
ff
ic
ie
n
t 
to
 
co
m
m
u
n
ic
at
e 
o
n
 
co
m
m
o
n
, 
co
n
cr
et
e,
 o
r 
w
o
rk
-r
el
at
ed
 t
o
p
ic
s,
 
b
u
t 
ra
n
g
e 
is
 l
im
it
ed
 a
n
d
 
th
e 
w
o
rd
 c
h
o
ic
e 
o
ft
en
 
in
ap
p
ro
p
ri
at
e.
 I
s 
o
ft
en
 
u
n
ab
le
 t
o
 p
ar
ap
h
ra
se
 
su
cc
es
sf
u
ll
y
 w
h
en
 
la
ck
in
g
 v
o
ca
b
u
la
ry
.
P
ro
d
u
ce
s 
st
re
tc
h
es
 o
f 
la
n
g
u
ag
e,
 b
u
t 
p
h
ra
si
n
g
 a
n
d
 p
au
si
n
g
 
ar
e 
o
ft
en
 
in
ap
p
ro
p
ri
at
e.
 
H
es
it
at
io
n
s 
o
r 
sl
o
w
n
es
s 
in
 l
an
g
u
ag
e 
p
ro
ce
ss
in
g
 m
ay
 
p
re
v
en
t 
ef
fe
ct
iv
e 
co
m
m
u
n
ic
at
io
n
. 
F
il
le
rs
 a
re
 s
o
m
et
im
es
 
d
is
tr
ac
ti
n
g
.
C
o
m
p
re
h
en
si
o
n
 i
s 
o
ft
en
 
ac
cu
ra
te
 o
n
 c
o
m
m
o
n
, 
co
n
cr
et
e,
 a
n
d
 w
o
rk
-
re
la
te
d
 t
o
p
ic
s 
w
h
en
 t
h
e 
ac
ce
n
t 
o
r 
v
ar
ie
ty
 u
se
d
 i
s 
su
ff
ic
ie
n
tl
y
 i
n
te
ll
ig
ib
le
 
fo
r 
an
 i
n
te
rn
at
io
n
al
 
co
m
m
u
n
it
y
 o
f 
u
se
r.
 M
ay
 
fa
il
 t
o
 u
n
d
er
st
an
d
 a
 
li
n
g
u
is
ti
c 
o
r 
si
tu
at
io
n
al
 
co
m
p
li
ca
ti
o
n
 o
r 
an
 
u
n
ex
p
ec
te
d
 t
u
rn
 o
f 
ev
en
ts
.
R
es
p
o
n
se
s 
ar
e 
so
m
et
im
es
 
im
m
ed
ia
te
, 
ap
p
ro
p
ri
at
e,
 
an
d
 i
n
fo
rm
at
iv
e.
 C
an
in
it
ia
te
 a
n
d
 m
ai
n
ta
in
 
ex
ch
an
g
es
 w
it
h
 
re
as
o
n
ab
le
 e
as
e 
o
n
 
fa
m
il
ia
r 
to
p
ic
s 
an
d
 i
n
 
p
re
d
ic
ta
b
le
 s
it
u
at
io
n
s.
 
G
en
er
al
ly
 i
n
ad
eq
u
at
e 
w
h
en
 d
ea
li
n
g
 w
it
h
 a
n
 
u
n
ex
p
ec
te
d
 t
u
rn
 o
f 
ev
en
ts
.
E
le
m
en
ta
ry
  
  
  
  
2
P
ro
n
u
n
ci
at
io
n
, 
st
re
ss
, 
rh
y
th
m
, 
an
d
 
in
to
n
at
io
n
, 
ar
e 
h
ea
v
il
y
 
in
fl
u
en
ce
d
 b
y
 t
h
e 
fi
rs
t 
la
n
g
u
ag
e 
o
r 
re
g
io
n
al
 
v
ar
ia
ti
o
n
 a
n
d
 u
su
al
ly
 
in
te
rf
er
e 
w
it
h
 e
as
e 
o
f 
u
n
d
er
st
an
d
in
g
. 
S
h
o
w
s 
o
n
ly
 l
im
it
ed
 
co
n
tr
o
l 
o
f 
a 
fe
w
 
si
m
p
le
 m
em
o
ri
ze
d
 
g
ra
m
m
at
ic
al
 
st
ru
ct
u
re
s 
an
d
 
se
n
te
n
ce
 p
at
te
rn
s.
L
im
it
ed
 v
o
ca
b
u
la
ry
 
ra
n
g
e 
co
n
si
st
in
g
 o
n
ly
 
o
f 
is
o
la
te
d
 w
o
rd
s 
an
d
 
m
em
o
ri
ze
d
 p
h
ra
se
s.
C
an
 p
ro
d
u
ce
 v
er
y
 
sh
o
rt
, 
is
o
la
te
d
, 
m
em
o
ri
ze
d
 u
tt
er
an
ce
s 
w
it
h
 f
re
q
u
en
t 
p
au
si
n
g
 
an
d
 a
 d
is
tr
ac
ti
n
g
 u
se
 
o
f 
fi
ll
er
s 
to
 s
ea
rc
h
 f
o
r 
ex
p
re
ss
io
n
s 
an
d
 t
o
 
ar
ti
cu
la
te
 l
es
s 
fa
m
il
ia
r 
w
o
rd
s.
 
C
o
m
p
re
h
en
si
o
n
 i
s 
li
m
it
ed
 
to
 i
so
la
te
d
, 
m
em
o
ri
ze
d
 
p
h
ra
se
s 
w
h
en
 t
h
ey
 a
re
 
ca
re
fu
ll
y
 a
n
d
 s
lo
w
ly
 
ar
ti
cu
la
te
d
.
R
es
p
o
n
se
s 
ti
m
e 
is
 s
lo
w
 
an
d
 o
ft
en
 i
n
ap
p
ro
p
ri
at
e.
 
In
te
ra
ct
io
n
 i
s 
li
m
it
ed
 t
o
 
si
m
p
le
 r
o
u
ti
n
e 
ex
ch
an
g
es
.
P
re
-
el
em
en
ta
ry
  
  
1
P
er
fo
rm
s 
at
 a
 l
ev
el
 
b
el
o
w
 t
h
e 
E
le
m
en
ta
ry
 
le
v
el
. 
P
er
fo
rm
s 
at
 a
 l
ev
el
 
b
el
o
w
 t
h
e 
E
le
m
en
ta
ry
 
le
v
el
. 
P
er
fo
rm
s 
at
 a
 l
ev
el
 
b
el
o
w
 t
h
e 
E
le
m
en
ta
ry
 
le
v
el
. 
P
er
fo
rm
s 
at
 a
 l
ev
el
 
b
el
o
w
 t
h
e 
E
le
m
en
ta
ry
 
le
v
el
. 
P
er
fo
rm
s 
at
 a
 l
ev
el
 b
el
o
w
 
th
e 
E
le
m
en
ta
ry
 l
ev
el
. 
P
er
fo
rm
s 
at
 a
 l
ev
el
 b
el
o
w
 
th
e 
E
le
m
en
ta
ry
 l
ev
el
. 
In
te
rn
at
io
n
al
 C
iv
il
 A
v
ia
ti
o
n
 O
rg
an
iz
at
io
n
 (
2
0
0
4
b
).
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Appendix H
ICAO Descriptors 
122
ICAO 
Descriptor ICAO Descriptors
Pronunciation
6 Almost never interferes with ease of understanding
5 Rarely interferes with ease of understanding
4 Only sometimes interferes with ease of understanding
3 Frequently interferes with ease of understanding
2 Usually interferes with ease of understanding
Structure
6 Consistently well controlled
5 Sometimes interferes with meaning
4 Rarely interferes with meaning
3 Frequently interferes with meaning
2 Limited control
Comprehension
6 Consistently accurate
5 Is accurate
4 Mostly accurate
3 Often accurate
2 Is limited
Interaction
6 Interacts with ease
5 Responses are immediate
4 Responses are usually immediate
3 Responses are sometimes immediate
2 Response time is slow
Note. Adapted from "The ICAO English Language Proficiency Rating Scale 
Applied to Enroute Voice Communications of U.S. and Foreign Pilots," by 
O. V. Prinzo and A. C. Thompson, 2009, Federal Aviation Administration.
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Appendix I
Example of grading by ICAO’s English Language Proficiency
124
English Language Proficiency
Pronunciation
All words understood with minimal or no accent
Accent required close attention to understand word(s)
Could not understand all words
Drawn out words/skipped syllables
Structure
Message in logical ATC content and order
Substitution(s) not consistent with standard 
phraseology
Vocabulary
Appropriate words
Non-standard phraseology
Fluency
Used words and phrases easily
Dysfluency/ misarticulation
Words run together
Comprehension
Message understood
Message not understood
Interaction
Responded with related message
Responded with unrelated message
Note. Adapted from "Pilot English Language Proficiency and the Prevalence of 
Communication Problems at Five U.S. Air Route Traffic Control Centers," by O. V. 
Prinzo and A. M. Hendrix, 2008, Federal Aviation Administration.
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Appendix J
Grading Rubric Key
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Grading Rubric Coding Key
No Communication Error/ No problem = 0
Communication Error/ Problem with pilot = 1
Standard Phraseology = 3
Non-standard Phraseology = 4
Unintelligible Affected = 5
Unintelligible Unaffected = 6
BIC = 7
RBE = 8
RfR = 9
Native English Speaker = 11
Non-native English speaker = 12
Working on Private Pilot Syllabus = 13
Working on Instrument/Commercial Pilot Syllabus = 14
Working on Multiengine Pilot Syllabus = 15
Has multi or working on CFI or above = 16
Controller Error = 17
Unknown Error = 18
127
Appendix K
Variable Totals
Participant ID
Native/ Non-native 
speaker/ 11 or 12
Syllabus 
Total # Transmission 
Total # Communication 
Errors/ Num 1's
Total # Standard 
Phraseology/ Num 3's
Total # Non-Standard 
Phraseology/ Num 4's
Total BIC/ Num 7's
Total RBE/ Num 8's
Total RfR/ Num 9's
Total Pronunciation/ Num 
1's
Total Structure
Total Vocabulary
Total Fluency
Total Comprehension
Total Interaction
Unintelligible Affecting 
Communication/ Num 5's
Unitell. Not Affecting 
Comm/ Num 6's
Unknown Error/ 18's
Controller Error/ 19's
Unecessary Words
Total Words
1
0
0
1
1
2
1
3
1
2
2
1
4
4
0
2
0
0
0
0
0
0
0
0
0
1
0
5
9
3
0
5
1
0
0
2
1
1
1
3
2
1
4
2
2
6
3
0
1
0
0
0
1
0
0
0
0
2
0
8
9
4
5
4
1
0
0
3
1
1
1
4
1
2
0
1
6
1
0
0
0
0
1
0
1
0
0
0
1
0
0
1
8
2
4
6
1
0
0
4
1
1
1
4
1
6
1
1
9
2
1
0
0
0
0
0
0
0
0
0
0
3
0
2
2
2
7
2
1
0
0
5
1
2
1
6
2
0
0
2
1
3
0
0
0
0
0
0
1
0
0
0
1
2
0
3
6
3
0
6
1
0
0
6
1
1
1
4
1
0
0
1
0
3
0
0
0
0
0
0
3
0
0
0
2
0
0
1
4
1
1
6
1
0
0
7
1
2
1
4
1
6
2
1
6
4
0
2
0
0
0
0
0
0
0
0
0
0
0
2
6
2
2
2
1
0
0
8
1
1
1
3
2
6
6
2
0
1
0
3
1
2
0
0
0
0
0
0
0
1
1
2
1
0
9
4
7
5
1
0
0
9
1
1
1
4
2
8
1
2
9
3
0
1
0
0
0
0
0
0
0
0
0
1
1
2
8
3
7
6
1
0
1
0
1
1
1
4
1
6
1
1
8
3
1
0
0
0
0
0
0
0
0
0
0
0
0
2
1
2
5
1
1
0
1
1
1
2
1
4
2
0
2
2
0
6
1
0
1
0
0
0
0
0
0
0
0
1
2
5
4
3
5
2
1
0
1
2
1
2
1
6
1
5
1
1
8
1
0
1
0
1
0
1
3
0
0
0
2
0
0
8
2
4
4
1
0
1
3
1
1
1
6
1
8
4
1
9
4
0
1
3
0
0
0
1
0
0
0
2
0
0
3
0
2
7
4
1
0
1
4
1
1
1
4
1
6
1
1
9
3
0
1
0
0
0
0
0
0
0
0
0
0
1
3
5
3
1
2
1
0
1
5
1
2
1
6
2
0
2
1
5
1
0
0
1
1
0
0
0
1
0
0
0
0
2
0
2
1
2
3
1
1
0
1
6
1
1
1
4
1
7
3
1
3
7
1
1
1
0
0
0
0
0
0
0
1
3
0
5
6
2
7
1
1
0
1
7
1
1
1
5
2
0
2
1
8
6
2
0
0
0
0
0
0
0
0
0
0
0
1
4
4
3
0
1
1
0
1
8
1
1
1
4
1
9
2
2
3
2
0
1
1
0
0
0
0
0
0
0
0
2
0
8
5
3
8
9
1
0
1
9
1
2
1
6
1
6
0
2
2
1
0
0
0
0
0
0
0
0
0
0
0
2
0
4
4
2
9
0
1
0
2
0
1
1
1
4
3
7
7
4
2
5
2
3
2
0
0
0
0
0
0
0
0
3
2
3
6
4
8
2
1
0
2
1
1
1
1
4
1
3
0
1
9
1
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
2
1
7
1
0
2
2
1
2
1
3
1
5
0
1
8
1
0
0
0
0
0
0
0
0
0
0
0
1
1
2
5
2
2
3
1
0
2
4
1
1
1
6
1
0
0
1
4
1
0
0
0
0
0
0
0
0
0
0
0
0
0
1
8
1
7
9
1
0
2
5
1
1
1
4
1
0
0
1
3
0
0
0
0
0
0
0
0
0
0
0
0
2
0
3
1
2
0
6
1
0
2
6
1
1
1
4
2
4
1
2
9
4
1
0
0
0
0
0
0
0
0
0
0
0
0
3
0
3
6
1
1
0
2
7
1
1
1
6
1
5
0
2
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1
6
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